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..... Alameda, California. The SCAPS was used to conduct subsurface screening of petroleum
contaminants at 8 sites. The final report, which includes SCAPS data profiles, results of field
operations, conclusions and recommendations, is submitted for your review.
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Site Characterization and Analysis Penetrometer System (SCAPS)

.... SCAPS investigation performed for: Environmental Field Activity, West
.... Base/Activity: Naval Air Station Alameda, Alameda, CA

SCAPS field investigation: 11/20/96 through 12/13/96
Document Control Number: SCAPS-9700?

_,, In accordance with the Project Management Plan between the Navy Public Works Center, San Diego
Environmental Department (PWCSD) and the Environmental Field Activity, West (EFA West), PWCSD

has prepared this Site Characterization and Analysis Penetrometer System (SCAPS) summary report.
,_ The SCAPS investigation was conducted at IR Sites 3, 5, 7B and 13, Area 37 Fuel Farm, "Fire Station"

pipeline site, "Sea Plane Lagoon" pipeline site, and "Water Towers" pipeline site at Naval Air Station
Alameda (NAS Alameda) in Alameda, California. The SCAPS investigation was performed in

..... accordance with the "Work Plan, Preliminary Site Characterization using the Site Characterization and
Analysis Penetrometer System, Naval Air Station Alameda, IR Site 3, IR Site 13, IR Site 7B, Area 37

Fuel Farm and Miscellaneous Fuel Pipelines" dated November 14, 1996, prepared by PWCSD. It should
be noted that the work performed at IR Site 5 was requested by Naval Facilities Engineering Service
Center (NFESC) personnel following completion of the referenced Work Plan, and is therefore not
discussed in the Work Plan.

The SCAPS field exploration took place from November 20 through December 13, 1996. A total of 229

pushes comprising 119 laser induced fluorescence (LIF) pushes (11 encountered shallow refusal), 77
non-instrumented dummy pushes, 30 sampling pushes and 5 grout pushes were advanced at the site. A
total of 21 discrete soil samples and 7 ground water samples were obtained (2 sample pushes failed to
recover a usable sample). Included herein is a report for the sites referenced above which includes a

brief discussion of results, site plans and cross sections depicting SCAPS push locations with the
maximum significant fluorescence intensities recorded at each push location (Figures 3 through 13), and

tables summarizing fluorescence data and analytical results. SCAPS data profiles are provided in
Appendix A and laboratory reports are provided in Appendix B.

In summary, SCAPS fluorescence data indicates the presence of petroleum hydrocarbons, commonly
referred to as petroleum, oil and lubricants (POLs) at IR Sites 3, 5, 7b and 13, Fuel Farm 37, and near

underground fuel pipelines located near the Fire Station and near the intersection of Fifth Street and
Avenue "D". The extent of impact is discussed in the following report.

If you have any questions or comments regarding this summary report, please contact Robert Stealer at
(619) 556-9421.

_'_ I NO,}467
R'ober_/_. Stettler " "- - Rod Soule "_--_'_1 0f._Zii:'l_2}

Coordinato_ _\ _'r_l_l_'E,_lr4G/ProjectManager PWCSCAPSProject.................. C.E.G.1467(CA)
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1.0 INTRODUCTION
s

1.1 Scope of Work

.... The purpose of this SCAPS investigation was to perform a site assessment for petroleum hydrocarbons at
IR Sites 3, 5, 7B and 13, Area 37 Fuel Farm and in the area of underground pipelines located near the
Fire Station, the northwest corner of the Sea Plane Lagoon and the Water Tanks near the intersection of

.... Fifth Street and Avenue "D". The scope of work included preparation of a work plan, health and safety
plan, spill contingency plan, and quality control project plan; field investigation including the pushing of
119 SCAPS laser induced fluorescence pushes; collection and analysis of 21 confirmation soil samples

.... and 7 ground-water samples; analysis of field and laboratory data; and preparation of this final report.
Delineation of petroleum hydrocarbon impact was limited to areas suitable for access with the SCAPS
truck.

2.0 SITE BACKGROUND

2.1 Location and History

Naval Air Station Alameda is located at the western end of Alameda Island near the northwestern corner

of Alameda County, California (Figure 1). Alameda Island is located at the eastern edge of San
Francisco Bay adjacent to the City of Oakland. The base is bordered on the north by the Oakland Inner
Harbor, on the east by the City of Alameda, and on the west and south by San Francisco Bay. The base
is approximately 2 miles long and 1 mile wide, and occupies 2,634 acres. Most of NAS Alameda is
located on reclaimed land created by placement of fill material over submerged Holocene Bay Mud

.... ..... interspersed with numerous drainage channels and sloughs (PRC, 1995).

Prior to 1930, at least two large industrial facilities (a borax processing plant and an oil refinery) were
_._ located on lands now occupied by NAS Alameda. The oil refinery was located near the southeastern

corner of NAS Alameda. This area is now referred to as IR Site 13 (see Figure 2). The U.S. Army

acquired the NAS site from the City of Alameda in 1930 and began construction on the site in 1931. In
.... 1936, the U.S. Navy acquired the site from the Army and began building the air station in response to the

military buildup in Europe prior to World War I1. The construction involved filling a considerable area
between the Oakland Inner Harbor and Alameda Island. After the United States entered World War II in

1941, more land was acquired adjacent to the air station. Following the war, NAS Alameda returned to

it's original primary mission of providing facilities and support for fleet aviation activities (PRC, 1995).

..... 2.2 Subsurface Setting

The following paragraph is excerpted from the report "1995 Base Realignment and Closure Cleanup Plan
.... - Revision 01" prepared by PRC Environmental Management, Inc. dated March, 1995.

Alameda Island is at the base of a gently westward-sloping plain that extends from the Oakland-

...... Berkeley hills on the east to the shore of the San Francisco Bay. Originally a peninsula,
Alameda Island was detached from the mainland in 1902 when a channel was cut linking San

Leandro Bay with the San Francisco Bay. The northern portion of Alameda Island was formerly
tidelands, marshlands, and sloughs adjacent to the historical San Antonio Channel, now known
as the Oakland Inner Harbor. Most of the land that is now NAS Alameda was originally under
water.
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NAS Alameda is underlain by approximately 300 feet of unconsolidated sediments, which are in turn

underlain by Franciscan Formation bedrock. The unconsolidated sediments consist of terrestrial,

.... estuarine, marine and eolian deposits of sand, silt and clay. These deposits are primarily sands. These
natural deposits are locally overlain by man-made fills (PRC, 1995).

Ground water is very shallow (less than 10 feet below ground surface) at NAS Alameda. The ground
water is in hydraulic communication with San Francisco Bay and is influenced by tidal fluctuations in
the bay (PRC, 1995).

3.0 SCAPS TECHNOLOGY DESCRIPTION

3.1 Introduction to SCAPS Technology

The SCAPS is currently used as a method to screen for the presence of petroleum hydrocarbons,
commonly referred to as petroleum, oil and lubricants (POLs). SCAPS uses ultraviolet light generated

.... from a laser to induce the polynuclear aromatic hydrocarbons (PAHs) contained in petroleum products to
fluoresce. The process is called laser induced fluorescence (LIF). A detailed discussion of SCAPS
technology is provided in the work plan.

The SCAPS technology is based on traditional Cone Penetrometer Test (CPT) technology which has
been successfully employed to characterize subsurface geologic conditions. The CPT consists of a 20-

.... ton truck, with an attached hydraulic ram capable of pushing one-meter long threaded rods and an
instrumented probe into the subsurface. SCAPS uses LIF via the push-rod and probe fiber optic cable
system to detect relative subsurface soil POL concentrations. SCAPS provides measurements of POLs to

,..... depths of up to 150 feet with a vertical resolution of approximately 2 inches as the probe is pushed into
the ground at a rate of 3 feet per minute.

...... At each SCAPS push location five real-time continuous logs relative to depth are produced on a

computer printout, referred to herein as the SCAPS data profile. Data points displayed on the logs are
collected and integrated over 5 centimeter (_2 inch) intervals. The five logs produced are as follows:

o Cone Pressure (tons/square foot)
o Sleeve Friction (tons/square foot)
o SoilClassification(an integervaluefrom 1to 12)
o Wavelength at peak (nanometers [nm])
o Raw fluorescence (i.e. fluorescence intensity, counts)

3.2 Soil Classification Logs

The first three logs above (cone pressure, sleeve resistance, and soil classification) provide data to
evaluate soil type and strength. The SCAPS soil classification log indicating a numerical soil type is
generated from a computer algorithm relating probe tip pressure and sleeve friction. This numerical
value is an integer value from 1 to 12. A CPT soil classification chart (Figure 14) relates these integer

values to typical soil classification nomenclature.

3.3 LIF Logs

The two LIF logs on the SCAPS data profile include fluorescence intensity and peak wavelength. POL-
..... induced fluorescence intensity is indicative of POL concentration in the soil. Relative POL-induced

fluorescence intensities can be used to evaluate relative POL concentrations across the site (typically, the
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.... higher the POL-induced fluorescence intensity, the higher the POL concentration in the soil). The
wavelength peak and its spectrum can aid in determining POL type. A summary of SCAPS fluorescence

data is provided in Tables 1 through 8, "Summary of Fluorescence Data and Soil Analytical Results".
....... The locations of the SCAPS pushes are shown oll the site plans (Figures 3, 6, 8, I0, 12 and 14).

Natural soil constituents also fluoresce and contribute to background soil fluorescence ("background

noise") on the logs. A fluorescence intensity peak (signal), which extends above the background
fluorescence on the log, indicates the presence of a POL or increased concentration of fluorescing soil
constituents. Many POLs fluoresce at a lower peak wavelength than naturally occurring soils, thus, a
common fluorescence signature indicating the presence of POL compounds is an increase in fluorescence

.... intensity coupled with a decrease in the peak wavelength observed. A POL-induced peak is inferred
based on wavelength and its occurrence in an expected soil horizon which is consistent with POL

migration patterns in the subsurface. A non-POL-induced peak is inferred based on wavelength and
..... occurrence inconsistent with POL migration patterns.

Surface fluorescence peaks are common and usually due to the presence of fluorescing asphalt, plant

matter, organics, and/or deposition of atmosphere-derived PAH-rich combustion by-products; for
example, from smog and vehicle exhaust, on surface soils. Surface fluorescence intervals inferred not to
be related to the site POL release are not included on the site plan or fluorescence summary table.

4.0 SITE INVESTIGATION

4.1 SCAPS LIF Pushes

......... The SCAPS LIF and soil sampling pushes were performed on November 20 through 25, 1996 and on
December 2 through 13, 1996. A total of 119 LIF pushes plus 30 sampling pushes were advanced at the
various sites to a maximum depth of 53.1 feet bgs. A total of 21 discrete soil samples and 7 discrete

.... ground-water samples (2 sample pushes failed to recover a usable sample) were collected at the 8
referenced sites. Site maps including push locations and sample locations are presented in Figures 3, 5,

7, 9, 11 and 12. Cross sections depicting impacted soil zones, as well as the pertinent fluorescence

...... intensity logs, are presented in Figures 4, 6, 8, 10 and 13.

The SCAPS rod-probe assembly was decontaminated as the rods were withdrawn from the hole at the
end of each push. The rods and probe pass through a cleaning manifold into which hot pressurized water

is injected in order to decontaminate the rod-probe assembly. The rinsate water is continuously drawn
from the cleaning manifold by a vacuum into a 55-gallon drum secured to the SCAPS truck. Once filled,
this drum was drained into one of several other drums for subsequent disposal by NAS Alameda

personnel. A total of seven 55-gallon drums were generated during the SCAPS investigation. These
drums were stored at IR Site 13 near the northeast corner of Building 397.

All SCAPS LIF push holes were destroyed by pumping a cement-bentonite mixture through a small tube

in the rod-probe assembly as the rod-probe assembly was withdrawn from the hole, so as to grout the
.... push hole from bottom to top in accordance with standard guidelines.

4.2 Soil Sampling

.... Six confirmation soil samples were collected at IR Site 3, two soil samples were collected at IR Site 7B,

six soil samples were collected at Area 37 Fuel Farm, one soil sample was collected at the "Water

Towers" pipeline site, one soil sample was collected at the "Fire Station" pipeline site, one soil sample
.... was collected at the "Sea Plane Lagoon" pipeline site and four soil samples were collected at IR Site 5.
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Soil samples were taken for the purpose of confirming the SCAPS data, either by verifying POL impact
in zones of increased fluorescence or by confirming the absence of POL impact in areas of "background"
fluorescence. Soil samples were taken at selected depths within one lateral foot of the LIF push of
interest. Samples were obtained using a commercial sampler attachment with the SCAPS CPT system.

Rinsate water generated during the SCAPS rod-probe decontamination procedures was disposed of as
described in Section 4.1. The soil sampler assembly was decontaminated with a detergent solution as
described in the work plan. This soapy water was also disposed of as described in Section 4.1. Soil

sampling push holes were destroyed by reentering the sample hole to the full depth with a grouting rod-
probe attachment and then pumping a cement-bentonite mixture through a small tube in the rod-probe
assembly as the rod-probe assembly was withdrawn from the hole, grouting the push hole from bottom to

top in accordance with standard guidelines.

..... 4.3 Laboratory Analysis

Soil samples collected at all sites other than IR Site5 were analyzed by PWCSD's certified (in California)
...... environmental laboratory for Total Petroleum Hydrocarbons (TPH) using EPA method 8015 modified.

The results were quantified as gasoline, diesel and/or JP-5 depending on the contaminant of concern at
the site where the sample was collected. Chromatograms for all TPH analyses, along with various

.... laboratory standards, are included with the laboratory reports in Appendix B. The samples collected at
IR Site 5 were tested by PWCSD's environmental laboratory for Semivolatile Organic Compounds
(SVOC's) by EPA method 8270 and Volatile Organic Compounds (VOC's) by EPA method 8240.
Laboratory data sheets are presented in Appendix B. Analytical results are summarized in Tables 1
through 8. Partial analytical results are also provided on the site plans and cross sections (Figures 3
through 13) and on each SCAPS data profile of push locations where samples were obtained.

4.4 Site Survey

, _ The SCAPS push holes and selected site landmarks were surveyed using a global positioning system
(GPS). The GPS unit used was a Trimble Pathfinder Pro XL receiver/processor and Trimble ProBeacon
differential receiver capable of providing sub-meter accuracy. To ensure suitable accuracy, the GPS

.... survey was timed to coincide with an optimal number of satellite transmitters being visible above the
horizon. Elevations surveyed with the GPS system are generally poor. However, topography across the
individual sites is very flat, with maximum relief estimated to be less than 2 feet. For this reason, the

cross sections presented in this report depict all pushes at the same relative elevation.

5.0 IR SITE 3 AND IR SITE 7Bt, ,_-J

5.1 Background

IR Site 3 is an abandoned, underground fuel storage area located in the southeastern portion of NAS
Alameda (see Figure 2). Five, 10,000 gallon underground storage tanks previously used to store AVGAS
are located beneath a static aircraft display placed on an "island" at the intersection of Atlantic Avenue

..... and 9th Street (refer to Figure 3). Evidence of leakage from these tanks was discovered in 1975 and
1978. A total of up to 365,000 gallons of AVGAS is estimated to have been released. By 1987, all five
tanks had been drained, cleaned and filled with water. The tanks were subsequently destroyed and buried
in place at some unknown date (PRC, 1996).

.... Several investigations of the contamination at IR Site 3 have been performed previously by a number of
.... consulting firms. Contamination of both soil and groundwater was confirmed by these investigations.
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Contaminants detected at this site include motor oil, solvents and metals, in addition to AVGAS. The

purpose of the SCAPS investigation at IR site was to delineate the extent of AVGAS impact. An
additional goal was to provide LIF and lithologic data requested by Professor Kent Udell of the

...... University of California, Berkeley in support of the University's intrinsic bioremediation feasibility

..... study. The University specifically requested SCAPS pushes at 12 locations. Pushes could not be placed
at two of the locations due to lack of access for the SCAPS CPT truck. Pushes were placed as closely as
possible to the other 10 specified locations.

At the time of the SCAPS field investigation a vapor extraction remedial system was observed at IR Site

3. The system was not operating at that time. Operational data for this system were not provided for this
report.

IR Site 7B was reportedly used by the Navy Exchange as a service station during an unknown time
period in the past. During a site inspection by representatives of Canonie in 1988 piping was observed

which suggested the presence of underground storage tanks near the northeastern corner of Building 162,
which occupies a portion of IR Site 7B. Prior to closure of NAS Alameda, Building 162 was used as a

...... maintenance shop for ship components (PRC, 1996). Two tanks, apparently used for waste oil storage,
were subsequently removed near the northeastern comer of Building 162. The purpose of the SCAPS
investigation at IR Site 7B was to evaluate the potential presence of waste oil contamination, as well as
AVGAS contamination from the nearby IR Site 3 spill, in the vicinity of the northeastern corner of

Building 162.

..... The area encompassed by these 2 sites is generally quite flat with total relief estimated to be less than 2
feet. Most of the area is paved, except for the static display area referenced above (see Figure 3), which
is landscaped with grass. An automatic sprinkler system is used to irrigate this area.

L:

5.2 Site Soils

Based on the SCAPS soil classification logs generated during the field investigation, the subsurface
materials encountered at IR Sites 3 and 7B consist of interbedded silts, sands and clays. The logs also
indicate that stratigraphy is relatively uniform and consistent across the site. The various soil layers also
appear to dip slightly to the northwest. Visual observations of the soil samples collected at this site
generally confirm the soil types described in the soil classification logs.

Hard materials, such as pavement and rock can cause damage to the probe sensors. To avoid such

damage, selected intervals of several pushes (IR3-01, IR3-5 through IR3-17, IR3-19 through IR3-23,
IR3-31 through IR3-33 and B162-01) were pre-pushed with a "dummy" probe which did not contain soil
classification or LIF sensors. After an appropriate depth was reached, the instrumented probe was

pushed into the same hole until the target depth or refusal was reached. As a result of pushing the
instrumented sensor into an existing hole and not into undisturbed soil, the soil classification log for the
pre-pushed interval is not representative of actual soil types. The pre-pushed interval is noted on both

..... Tables 1 and 2, and on the SCAPS data profiles for these pushes. The LIF data remains unaffected by

pre-pushing procedures.

5.3 Site Hydrogeology

The current SCAPS system does not directly measure groundwater conditions. Previous measurements
...... in monitoring wells indicate the depth to groundwater is approximately 5 to 6 feet bgs at IR Site 3. The

ground-water gradient is expected to be westward towards the Sea Plane Lagoon (i.e., San Francisco
........... Bay).
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5.4 Summary of SCAPS Fluorescence Data and Soil Sampling Results

The following Tables 1 and 2 summarize SCAPS fluorescence data, soil and ground-water sample

....... analytical results at IR Site 3 and IR Site 7B, respectively. Further discussion of the lettered entries in
........ the "Comments" column of Tables 1 and 2 is provided immediately following the tables.

i ,,,J

6
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Table 1
Summary of Fluorescence Data and Analytical Results

IR Site 3 - NAS Alameda

Comments_

IR3-01 11/20/96 20.0' 242,878@ 6.3' 4.7' to 6.5' POL impact.(a) (b)
(0' to 2.4')

IR3-02 11/20/96 22.0' 257,433@ 5.6' 4.9' to 5.9' POL impact.(a) (b)

IR3-03 11120196 21.2' 279,096 @ 5.4' 4.9' to 5.9' - POL impact. (a) (b)

IR3-04 11120196 21.4' 60,293 @ 6.7' 4.9' to 7.1' - POL impact.(a)

IR3-05 11121196 22.1' 277,582 @ 6.1' 5.7' to 7.1' POL impact.(a) (b)
(0' to 2')

IR3-06 11/21/96 22.2' 123,852' @ 6.5' 4.9' to 6.9' Water@ 6.5' POL impact.(a) (k)
(0' to 2') B=36

T=5.9
E=47
X=42

Water @ 11.5'
B<0.5
T=2.5
E=14
X=15

IR3-07 11/21/96 22.1' 6,439 @ 11.8' Background.
(0' to 2')

IR3-08 11121196 22.3' 21,975 @ 7.3' 6.6' to 7.5' ? PotentialPOL impact.(e)
(0' to 2')

IR3-09 11/21/96 22.3' 13,234@ 10.8' - Background.
(0' to 2')

IR3-10 11/21/96 21.1' 29,669 @ 10.5' Soil@ 10.5' Background.(d)(e)
(0' to 2') TPHg<10

IR3-11 11/21/96 22.2' 89,733@ 6.5' 4.9' to 5.1' ? Soil @ 6.5' PotentialPOL impact.
(0'to 2') 6.3' to 6.9' TPHgro=315 POL impact. (a) (c) (k)

Water @ 11.5'
TPHgro=5,300

B<0.5
T=4.4
E=7.7
X=1.9
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Table 1
Summary of Fluorescence Data and Analytical Results

IRSite3 - NASAlameda

IR3-12 11121196 22.2' 267,530@ 5.7' 5.0' to 6.6' Water @ 12.5' POL impact. (a) (b) (k)
(0'to2') B=1,300

T=36
E=1,800
X=4,200

IR3-13 11/21/96 21.7' 4,129 @ 10.2' - Background.
(0'to 2')

IR3-14 11121196 21.4' 4,922@ 10.1' Background.
(0'to 2')

IR3-15 11/21/96 21.6' 19,797 @ 3.5' [2.4' to 4.0'] Soil @ 3.4' ' Background.. (d)
(0'to2') TPHd<10

IR3-16 11/21/96 21.6' 7,957 @ 5.9' Background.
(0' to 2')

IR3-17 11121196 21.8' 22,817 @ 6.7' [6.3' t() 7.4'] Soil @ 7.5' Background.(d)
(0'to2') TPHg<10

IR3-18 11/22/96 22.2' 10,329@ 5.5' Background.

IR3-19 11/22/96 22.1' 64,144@ 1.3' [1.0' to 1.7'] Soil @ 2.0' Background.(d)
(0'to2') TPHg<10

TPHd<10

IR3-20 11/22/96 22.3' 13,588@ 5.4' Background.
(0' to 2.5')

IR3-21 11/22/96 21.9' 17,054@ 6.9' [5.1' to 7.5'] Soil @ 7.5' Background.(d)
(0' to 3') TPHg<10

IR3-22 11/22/96 22.3' 274,397@ 6.1' 4.6' to 6.4' POL impact. (a) (b)
(0' to 2')

IR3-23 11124196 22.2' 109,798@ 5.1' 4.6' to 5.5' POL impact. (a) (i)
(0' to 3')

IR3-24 11/25/96 22.2' 6,587@ 10.0' Background.

IR3-25 11/25/96 22.2' 5,067 @7.4' Background.

IR3-26 11125196 22.2' 89,630 @ 7.0' 6.5' to 7.2' ? Potential POL impact. (j)

IR3-27 11125196 22.3' 24,885 @ 8.1' Background.(d)



Table 1

Summary of Fluorescence Data and Analytical Results
IR Site 3 - NAS Alameda

PUshiD Date M_ _pth i _XFl_0_e_Ce_ :: Sig_ificantFiuoresCe"ce_ Samp!eResults Comments3
I I I _mP_ shed I (counts)idep_ Intervals De_; C_ncen-
t :1 :interva!)_ tra!_i0n(_0il=mg_Ikg)

;; ; ..... ..... (water:u_i) -_I .......... I I
IR3-28 11/25196 21.6' 18,058 @ 5.8' Background.(d)

IR3-29 11/25196 21.6' 10,852 @ 5.9' Background.(d)

IR3-30 11/25/96 22.2' 10,246 @ 9.4' Background.

IR3-31 12/7/96 17.6' 123,315@ 5.0' 3.2' to 5.5' POL impact.(a)
(0' to3')

IR3-32 12/11/96 22.2' 191,614@ 6.4' 6.2' to 6.6' POL impact. (a) (e)
(0' to 2')

IR3-33 12/11/96 19.3' 103,219@ 6.1' 5.1' to 6.3' POL impact. (a)
(0' to 2')

IR3-34 12/12/96 22.2' 7,202 @ 13.2' Background.

IR3-35 12/12/96 22.3' 8,069 @ 11.2' Background.

IR3-36 1'2/12/96 19.0' 220,878 @ 5.7' 5.3' to 6.0' POL impact. (a) (b)

IR3-37 12/12/96 21.3' 7,423@ 1,5' [1.3' to 1.6'] Background.(di"

IR3-38 12/12/96 19.8' 5,721@ 15.8' [15.8' to 17.3'] Background.(d)

note:
1. Surface fluorescenceintervalsattributedto naturallyoccurringfluorescingsoilconstituentsor atmospheric-deriveddepositionof PAH-rich combustionby-productsare notreported.

BoldsignificantfluorescentintervalsindicatePOL impact, "?" indicatespotentialPOL impact, brackets indicatenon-POL fluorescence.
2. TPHg = TotalPetroleumHydrocarbonsasgasoline(DHS Method)- "gro" indicatesgasolinerange organics,withchromatographicpatternnotconsistentwithgasoline.

TPHd= TotalPetroleumHydrocarbonsasdiesel(DHS Method)- "dro"indicatesdieselrange organics,withchromatographicpattern notconsistentwithdiesel.
TPHjp5= TotalPetroleumHydrocarbonsasJP-5 (DHS Method)
BTEX = Benzene,Toluene,Ethylbenzene,Xylenes
<** = No concentrationreportedabovelaboratorydetectionlimitof ** mg/kg

3. Referto summaryof SCAPSdata in immediatelyfollowingTable 2 for descriptionof letteredentries under"Comments".
4. For pusheswithinferredpotentialfluorescence,orhad a soilsamplecollected,the maximumfluorescencelistedinthe table isfor thepotentialPOL fluorescenceintervalor the interval

associatedwiththesample. Higherfluorescencelevelswhich may appearon the logare interpretedas background.



i :i i
Table 2

Summary of Fluorescence Data and Analytical Results
IR Site 7B - NAS Alameda

B162-01 12/5/96 22.2' 14,572@ 6.2' Water @6.5' PotentialPOL impact.(g) (k)
(0' to 3') B<0.5

T=13
E<0.5
X=34

Water @ 10.5'
B=2.9
T=0.8
E<0.5
X<1.5

B162-02 12/9/96 21.0' 70,082 @ 5.8' Soil@ 6' POL impact.(a) (f)
TPHg=300 (gro)

B162-03 12/9196 22.5' 201,788 @ 5.8' Soil @ 6' POL impact. (a) (b) (f)
TPHg=510 (gro)

i

B162-04 12/9/96 22.2' 53,369 @ 5.2' PotentialPOL impact. (d) (h)

note:
1. Surface fluorescence intervals attributed to naturally occurring fluorescing soil constituents or atmospheric-derived deposition of PAH-rich combustion by-products are not reported.

Boldsignificant fluorescent intervals indicate POL impact, "?" indicates potential POL impact, brackets indicate non-POL fluorescence.
2. TPHg = Total PetroleumHydrocarbonsas gasoline(DHS Method) - "gro" indicatesgasoline rangeorganics,with chromatographicpatternnot consistentwith gasoline.

TPHd = Total Petroleum Hydrocarbons as diesel (DHS Method) - "dro" indicates diesel range organics, with chromatographic pattern not consistent with diesel.
TPHjp5 = Total PetroleumHydrocarbonsas JP-5 (DHS Method)
BTEX= Benzene, Toluene,Ethylbenzene,Xylenes
<**= No concentrationreportedabove laboratorydetection limit of ** mg/kg

3. Refer to summary of SCAPS data in immediately followingTable 2 for description of letteredentries under"Comments".
4. For pusheswith inferredpotentialfluorescence,or had a soilsample collected, the maximum fluorescencelisted in the table is for the potentialPOL fluorescence intervalor the interval

associatedwiththesample. Higher fluorescencelevels which may appear on the log are interpretedas background.
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.... (a) Fluorescence inferred to be a result of POL impact was observed at SCAPS push locations IR3-
01 through IR3-06, IR3-1 l, IR3-12, IR3-22, IR3-23, IR3-31 through IR3-33, IR3-36, B162-02

....... and B162-03. At each of these locations, an increase in fluorescence intensity coupled with a
...... decrease in peak fluorescence wavelength was interpreted to represent POL impact. The Site

Plan (Figure 3) indicates a generalized zone where POL fluorescence above 20,000 counts may
be expected. This is meant to serve as an indication of the area of greatest POL impact. The

.... vertical extent of inferred POL impact is shown in cross-sections A-A' and B-B' (refer to

Figures 4a and 4b).

The fluorescence response of the inferred POL impacted intervals was in general very consistent

and typical of POL impacted soils. In particular, the intervals of POL impact were marked by
increased fluorescence intensity and a very consistent peak wavelength in the range of 447 to

_=_ 464 nm throughout the impacted zone. The exceptions to this pattern were pushes IR3-12, B162-
02 and B162-03 which had peak wavelengths in the range of 480 to 501 nm. This may be an
indication of a different, "heavier" product, or it may be related to fractionation/weathering of

.... the product. Additionally, the bottom of all the inferred POL impacted intervals were
consistently found at depths very close to the anticipated depth of the water table (5.5' to 7. l'
bgs), as would be expected for a plume of light non-aqueous phase liquid (LNAPL).

(b) The highest fluorescence intensities observed at IR Site 3 were in pushes IR3-01, IR3-03 and
IR3-22, which all had maximum intensities between 270,000 and 280,000 counts. These peak
intensities were observed at depths of 6.1 ', 5.4' and 6.1' bgs, respectively. These depths

correspond closely to the anticipated depth to the water table:

Fluorescence intensities above 200,000 counts can be indicative of free product. In addition to

pushes IR3-01, IR3-03 and IR3-22, intensities above 200,000 counts were also observed in
pushes IR3-02, IR3-05, IR2-12, IR3-36 and B162-03. Free product may be present in the

....... vicinity of these pushes. The Site Plan (Figure 3) indicates the generalized zone where POL
fluorescence above 200,000 counts may be expected. This is meant to serve as an indication of

the potential presence of free product. It should be noted that the vertical interval over which
intensities greater than 200,000 counts was observed was thin in all of these pushes, ranging
from 0.1' to 0.7' in thickness.

(c) A total of six soil samples were collected at IR Site 3. One of these samples was collected
.... adjacent to push IR3-11 at a depth of 6.5'. This push displayed the typical response noted above

with a maximum fluorescence intensity of 89,733 and a corresponding wavelength of 459 nm at

a depth of 6.5'. The analytical results for this sample, by EPA Method 8015 modified, indicate

315 mg/kg TPH(gro). This result confirms the LIF data.

The "gro" note in the result is an abbreviation for "gasoline range organic". This was used by
the laboratory to indicate the sample was quantified as gasoline, but displayed a chromatographic

signature inconsistent with gasoline. This is expected for AVGAS, which is compositionaily
different from gasoline°

(d) The remaining five soil samples were collected adjacent to pushes IR3-10, IR3-15, IR3-17, IR3-
19 and IR3-21. Each of these pushes displayed intervals of elevated fluorescence intensity

_'° coupled with decreases in peak wavelength. However, these intervals were not consistent with
the typical pattern noted above. These intervals occurred at depths significantly above or below
the water table, and/or the peak wavelength did not fall in the typical 447 to 464 nm range. For

.... these reasons they were suspected of representing elevated background fluorescence. These
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.... samples were analyzed for TPH as gasoline and/or diesel and in all cases were below the
detection limit of 10 mg/kg. These results confirm the LIF data.

...... The four samples from pushes IR3-15, IR3-17, IR3-19 and 1R3-21 all had peak wavelengths well
outside the 447 to 464 nm range observed in the inferred POL impacted zones at this site. More
specifically, pushes IR3-15 and IR3-l 9 displayed very distinctive spectra in the zones of interest

..... with a very sharp peak at 411 nm. This spectral pattern is commonly associated with sea shell

fragments. When these samples were collected they were noted to contain shell fragments, and
no hydrocarbon odor. Other samples collected at some of the other NAS Alameda sites with

..... similar spectra also were noted to contain shell fragments. Intervals of increased fluorescence
intensity with peak wavelengths in the 408 to 411 nm range are therefore interpreted as shell
fragments.

The samples from IR3-17 and IR3-21 were both collected from intervals displaying peak
wavelengths of 524 nanometers. These samples were noted to contain natural organic plant
material including roots, and no hydrocarbon odor. Samples collected at some of the other NAS
Alameda sites with similar spectra also were noted to contain plant material. Intervals of
increased fluorescence intensity with peak wavelengths in the 525 to 535 nm range are therefore

.... generally interpreted as plant material.

(e) The distribution of contamination indicated by the LIF data indicates the contamination has

..... migrated from the former storage tanks primarily to the west-northwest. This is consistent with
the assumed ground-water gradient. However, there is also some indication of significant

migration along a northeast-southwest trend. The northernmost push displaying a zone of
inferred POL impact is IR3-32 (191,614 counts @ 6.4'). It is interesting to note that there are

"_-J two pushes south of this push, IR3-08 and IR3-10, with mu.ch lower fluorescence intensities
(21,975 counts @ 7.3' and 29, 669 counts @ 10.5', respectively). The zone of elevated
fluorescence in push IR3-08 is somewhat deeper (0.8 to 0.9') than seen in the adjacent pushes

and the peak wavelength is just slightly higher (468 nm). Based on this data, this zone is
interpreted as potential POL impact. The zone of elevated fluorescence in push IR3-10 is
significantly deeper (2.0' to 2.1 ') than seen in the adjacent pushes and a sample collected

..... adjacent to the zone of interest yielded a TPH result below the detection limit of 10 mg/kg.
Based on this data, this zone is interpreted as elevated background fluorescence.

The zone of elevated fluorescence in push IR3-32 occurs at depths very similar to those observed

in the other POL impacted pushes to the south. The peak wavelength is generally similar as
well, but the spectra are somewhat inconsistent over the interval. In particular, the spectrum @

_-' 6.2' bgs is much broader with relatively high intensity extending into higher wavelengths. This
suggests the possible presence of another, "heavier" petroleum product. This, together with the
lack of inferred POL impact in pushes IR3-08 and IR3-10, suggest that the POL impact observed

_ in push IR3-32 could be caused by a separate POL release unrelated to the AVGAS plume seen
to the south. Alternatively, it may represent migration of the AVGAS plume via a narrow, high

permeability pathway such as utility trench backfill.

(f) Pushes B162-02 and B162-03 displayed fluorescence responses indicative of AVGAS
contamination (70,082 counts @ 5.8' and 201,788 counts @ 5.8', respectively). It should be

.... noted that the peak wavelength of these pushes is relatively high compared to the IR Site 3

pushes. The higher peak wavelength observed in push B162-02 (approximately 500 nm) appears
to possibly be the result of mixing with waste oil contamination. The peak wavelength observed
in push B162-03 is only slightly higher than the IR Site 3 pushes (approximately 480 nm). This
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.... may represent a somewhat lesser influence of waste oil, or it may be related to

decomposition/fractionation of the AVGAS. In general, the IR Site 3 pushes also tend to have
.......... somewhat higher peak wavelengths at the perimeter of the AVGAS plume. The vertical extent

.... of the POL impacted zones in these two pushes are shown in cross section C-C' (see Figure 4c).

Soil samples were collected adjacent to pushes B162-02 and B 162-03, both @ 6' bgs. Both
..... samples were analyzed for TPH as gasoline by EPA method 8015 modified. These samples

yielded 300 mg/kg and 510 mg/kg, respectively. Both were reported as "gro" (refer to note c
above). These results confirm the LIF data.

Additionally, push B162-02 is closer to center of the inferred AVGAS plume than push B 162-03,

yet it has a substantially lower fluorescence intensity. This implies the potential presence of a
..... preferred path of migration near push B162-03, such as a utility trench, as noted above for push

IR3-32.

.... (g) Push B162-01 displayed a zone of slightly elevated fluorescence (14,572 counts @ 6.2') which is
interpreted as potential POL impact. The peak wavelength is similar to push B 162-03, indicating
this response, if it is in fact due to POL impact, may be dominated by AVGAS.

(h) Push B162-04 displayed a zone of elevated fluorescence intensity (53,369 @ 5.2') with a

relatively high peak wavelength of 522 nm. This wavelength is not consistent with fluorescence
due to AVGAS. However, it is consistent with waste oil contamination, as well as with plant

material as seen in pushes IR3-17 and IR3-21 (see note c above). This zone is interpreted as

potential POL impact.

(i) Push IR3-23 was located near the eastern end of the site, just north of the former AVGAS
storage tanks. This push displayed a zone of elevated fluorescence intensity (109,798 counts @
5.1 ') with peak wavelengths, spectra and depths which correspond very closely with the inferred

POL impacted zones seen in the other IR Site 3 pushes. This zone is therefore also interpreted as
POL impact. However, all of the pushes adjacent to this push displayed background
fluorescence only. This POL impact appears to represent a localized plume of contamination

.... separate from the larger plume found to the west.

(j) Push IR3-26 was placed within the area where the former AVGAS storage tanks were located.
...... This push displayed a zone of elevated fluorescence intensity (89,630 counts @ 7.0'), the peak

wavelength for this zone is relatively high, approximately 480 nm. This zone is interpreted as

potential POL impact.

(k) 6 ground-water samples were collected adjacent to pushes IR3-06, IR3-11, IR3-l 2 and B 162-01.
The screened interval of the water sampling tool was placed near the bottom of the POL

...... impacted interval in order to sample from the uppermost part of the aquifer. In only two cases,
IR3-06 and B 162-01, was a suitable volume of water obtained from this shallow horizon, due to

the low permeability of the soils typically encountered at these depths. A second attempt to
collect a sample was made for each of these locations at a depth corresponding to the shallowest
occurrence of a relatively sandy layer as shown on the corresponding soil classification log.

Samples were obtained for all four locations at this deeper interval. All samples were analyzed
for BTEX compounds by EPA method 8020. Additionally, the deep interval at push location

IR3-11 produced water more rapidly than the other locations, allowing for more sample to be
collected. This additional sample volume was used to test for TPH. The TPH concentration for

this sample was 5,300 ug/l (gro).
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The highest levels of BTEX were measured in the sample collected adjacent to push IR3-l 2 at a
....... depth of 12.5' bgs. A small amount of free product was collected at this location after two 40 ml

.... VOA vials had been filled with water. This push also displayed the highest fluorescence

intensity of these six pushes. For this groundwater sample: benzene=l,300 ug/l, toluene=36 ug/1,
ethylbenzene=l,800 ug/l and total xylenes=4,200 ug/l.

All six samples had detectable levels of at least two of the BTEX compounds. In general, the
higher the fluorescence intensity observed at a location tile higher the BTEX concentrations in

.... the corresponding groundwater sample, although this was not strictly the case for each individual

compound. At pushes IR3-06 and B 162-01, the sample collected at the shallower depth had
higher BTEX concentrations, with one exception. At B 162-01 benzene for the shallow sample
was below the detection limit of 0.5 ug/l, while the deeper sample had a benzene concentration

of 2.9 ug/1. Refer to Table 1 and the laboratory report in Appendix B for complete results of
these analyses. The results are also shown on the Site Plan (Figure 3) and the cross-sections
where appropriate (Figures 4a, b & c).

5.5 Conclusions

• Site soils consist of interbedded silt and sand with lesser amounts of clay. Stratigraphy is
relatively uniform across the site. Bedding appears to dip slightly to the northwest.

• The depth to groundwater was not measured at the time of the SCAPS investigation. Previous
measurements by consultants in several existing monitoring wells indicate the depth to
groundwater is approximately 5 to 6 feet bgs. Ground-water flow is assumed to be to the west

.- ....... toward San Francisco Bay.

• POL impact was found over a large area west to northwest of the former underground AVGAS
...... storage tanks. The estimated areal extent of this plume is depicted on the Site Plan (Figure 3).

The estimated vertical extent is depicted on cross sections A-A', B-B' and C-C' (Figures 4a, b
and c).

• The large plume also has two relatively small, narrow lobes which extend to the north and south

at the eastern end of the plume. These may be indicative of migration along preferential
.... pathways of relatively high permeability material such as utility trench backfill. The northern

lobe may alternatively represent a separate plume.

..... • The four pushes placed near Building 162 did not show definitive evidence of waste oil
contamination. Potential indications of relatively low concentrations of waste oil contamination

were noted in these pushes. This suggests that waste oil impact, if any, is of limited extent.

• Pushes IR3-01, IR3-02, IR3-03, IR3-05, IR3-12, IR3-22 and IR3-36 had fluorescence intensities

above 200,000 counts, which may be indicative of the presence of free product. The estimated
..... areal extent of fluorescence intensities above 200,000 counts is depicted on Figure 3.

• The depth of the intervals of inferred POL fluorescence are virtually identical to the estimated
..... depth to the water table. This is consistent with the behavior of light, non-aqueous phase liquids.
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..... • Push IR3-23 displayed an interval of inferred POL fluorescence which appears to identify a
second small, localized plume, east of the larger plume and just north of the former AVGAS

.... storagetanks.

* Pushes exhibiting no POL fluorescence appear to effectively define the extent of POL impacted
soils, except for the areas adjacent to the two lobes.

• 8 soil samples were collected and analyzed for TPH as gasoline and/or diesel. The results of
these laboratory analyses confirm the LIF data.

• 6 ground-water samples were collected at four locations and analyzed for BTEX compounds.
One sample was also analyzed for TPH as gasoline. The relative concentrations of BTEX

..... compounds are generally correlative with the relative maximum fluorescence intensities of the

corresponding LIF pushes

5.6 Recommendations

Data from this investigation provides good definition of the horizontal and vertical extent of AVGAS
contamination over the majority of IR Site 3. This data, and data from previous investigations should be
combined and analyzed together to develop remedial alternatives and recommendations for the site.

Data and findings from the treatability studies being performed by UC Berkeley should also be
considered.

Based on the data in this report there is some uncertainty of the extent of contamination in the vicinity of
pushes IR3-23, IR3-32 and B 162-03. Additionally, the data from pushes near Building 162 only indicate

_ .......... the potential presence of waste oil contamination in a limited area close to the northeast comer of

Building 162. If the data from previous investigations does not include locations near these pushes,
additional, limited SCAPS LIF data and/or soil samples should be collected near them to better define

'_° the extent of contamination in those 3 areas. Two to four LIF pushes and/or soil samples in each area
should be adequate. Prior to performing additional work in these areas, the presence of utility trenches in
the vicinity of pushes IR3-32 and B 162-03 should be evaluated and their depth and location documented

as precisely as possible. In planning additional work near these two pushes, the potential migration of
AVGAS contamination through such trenches should be accounted for in determining the location of any
additional LIF pushes/soil samples.

6.0 AREA 37 FUEL FARM

6.1 Background

The Area 37 Fuel Farm consisted of a number of aboveground and underground storage tanks and
associated piping and dispensing facilities. Based on visual observations made during the SCAPS
investigation, at least some of the underground storage tanks had been placed in concrete lined vaults.
During the previous removal of tanks and piping at this site a number of confirmation soil and ground-
water samples indicated the presence of TPH, TRPH, lead and BTEX compounds. The location of these

, samples were not provided to PWCSD. The purpose of the SCAPS investigation was to delineate the

presence of POL contamination throughout the Area 37 Fuel Farm and immediate vicinity.

The Fuel Farm proper consists of the fenced area shown in Figure 5. The area included in this SCAPS
investigation extends to the west to the rip-rap sea wall, to the north just beyond the southern wall of
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.... Building 14, and to the south and east to a set of train tracks running from the northeast to the southwest.

This area is flat with total relief estimated to be 2 feet or less. Approximately half of the area is paved,
..... and half unpaved. The unpaved areas consist primarily of the area between 5 th Street and the Fuel Farm

.... perimeter fence, and the area between the above referenced train tracks and the Fuel Farm perimeter
fence. The unpaved areas are mostly bare dirt, with some irrigated lawn areas at the southeastern corner
of the area.

6.2 Site Soils

Based on the SCAPS soil classification logs generated during the field investigation, the subsurface
materials encountered at the Area 37 Fuel Farm consist of interbedded sand, silt and clay and locally
relatively small amounts of gravel and/or organic rich soil. In general, the stratigraphy is not continuous

...... between each push. The exception to this is the central portion of the site where fairly continuous

layering is apparent. This layering consists of a layer of sand which extends from the surface to depths
of approximately 5 to 7 feet bgs. The sand layer is underlain by a silt layer, which is in turn underlain by
a clay layer. The clay layer is generally found in most pushes at the site with the bottom of this layer
occurring at depths of approximately 10 to 11 feet bgs. Below the clay layer are thin interbeds of silt,
sand and clay which were observed in all pushes to the maximum depth of penetration. See cross

_,_ sections A-A', B-B', C-C' and D-D' (Figures 6a, b and c) for a graphic depiction of the generalized
stratigraphy.

To maximize the penetration depth without damaging the probe sensors, certain selected intervals of
some pushes were pre-pushed with a "dummy" probe which did not contain soil classification or LIF
sensors. After an appropriate depth was reached, the instrumented probe was then pushed into the same

hole until the target depth or refusal was reached. As a result of pushing the instrumented sensor into an
existing hole and not into undisturbed soil, the soil classification log for the pre-pushed interval is not
representative of actual soil types. The pre-pushed depth, where present, is noted on both Table 3
"Summary of Fluorescence Data and Soil Analytical Results" and the SCAPS data profile for that push.
The LIF data remains unaffected by pre-pushing procedures.

6.3 Site Hydrogeology

The current SCAPS system does not directly measure groundwater conditions. As with all areas at NAS
Alameda the depth to ground water is estimated to be approximately 5 to 7 beet bgs. Ground-water flow

'_-' at the Area 37 Fuel Farm is expected to be westward towards San Francisco Bay,

6.4 Summary of SCAPS Fluorescence Data and Soil Sampling Results

The following Table 3 summarizes SCAPS fluorescence data and soil sample analytical results at the
Area 37 Fuel Farm. Further discussion of the lettered entries in the "Comments" column of Table 3 is

..... provided immediately below the table.
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Table 3

Summary of Fluorescence Data and Analytical Results
Area 37 Fuel Farm - NAS Alameda

FF37-01 11/22/96 20.4' 6,797 @ 11.1' Background. (e)
(0' - 2')

FF37-02 11/22/96 22.2' 26,924 @ 0.9' Background. (e)
(0' - 2')

FF37-03 11/22/96 21.4' 144,188@ 8.0' 7.6' to 8.3' Soil @ 7.5' POL impact.(a) (c)
(0' - 3') TPHg<IO

TPHdro=2,900

FF37-04 11/22/96 20.6' 10,120@ 8.1' Background.(e)
(0'- 1')

FF37-05 11/22/96 22.2' 7,544 @ 11.1' [6.6'to 13.0'] Soil@ 10.2'TPHd<10 Background.(d)

FF37-06 11/22/96 20.2' 8,339@ 12.1' [6.1' to 6.7'] Soil@ 6.7' TPHd<10 Background. (d)
[8.4' to 14.0'] Background.

FF37-07 11/22/96 21.9' 7,040@ 10.9' [4.6' to 6.0'] Soil @ 6.0' TPHd<I 0 Background.(d)
[9.0' to 14.0'] Background.

FF37-08 11/22/96 20.7' 5,594@ 12.7' Background.

FF37-09 11/22/96 22.3' 64,324 @ 7.1' 6.5' to 7.5' Soil @ 7.2' POL impact. (a) (c)
TPHg=390(gro)
TPHd=100(dro)

FF37-10 10/23/96 20.3' 6,689 @ 10.2' I Background.

FF37-11 10/23/96 20.3' 5,370@ 11.2' Background.

FF37-12 10/23/96 20.7' 8,528@ 10.8' Background.
(0' to 2')

FF37-13 10/23/96 18.3' 7,007@ 11.4' Background.

FF37-14 10/23J96 19.9' 7,277 @ 9.8' Background.

FF37-15 10/23/96 20.8' 280,970@ 5.9' 3.1' to 6.9' Soil @ 6.0' POL impact. (a) (b) (c)
(0'to2') TPHg=850(gro)

TPHd=140(dro)

FF37-16 10/23/96 20.3' 7,998 @ 10.3' Background.
(0' to 2')

FF37-17 10/23/96 21.5' 11,738@ 8.4' [6.3' to 13.3'] Background. (e)
(0' to 2')
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Table 3

Summary of Fluorescence Data and Analytical Results
Area 37 Fuel Farm - NAS Alameda

FF37-18 10/23/96 20.8' 7,478@ 8.1' Background.

FF37-19 10/23/96 21.2' 5,884@ 10.4' Background. (a)

FF37-20 i 1/24/96 22.1' 39,075 @ 5.8' 5.5' to 6.1' POL impact. (a)
(0' to 5') [6.9' to 11.6'] Background.

FF37-21 11/24/96 19.4' 5,675 @ 9,5' Background.
(0' to 5')

FF37-22 12/7/96 22.2' 4,823@ 11.5' Background.

FF37-23 12/7/96 7.5' - refusal 939 @ 3.7' Background.

FF37-24 12/7/96 19.3' 2,876@ 12.7' Background.
(0' to 5')

FF37-25 12/11/96 19.0' 5,848 @ 9.7' Background.
(0' to 4')

FF37-26 12/11/96 19.2' 9,443 @ 11.4' Background.
(0' to 2')

FF37-27 12/11/96 21.9' 29,610 @ 11.8' [7.6' to 14.7'] Background. (e)
(0' to 1')

FF37-28 12/11/96 19.3' 6,126 @ 9.3' Background.(a)

FF37-29 12/11/96 18.7' 13,728@ 6.6' 6.4' to 6.7' ? PotentialPOLimpact.(a)
[8.0' to 13.1'] Background•

note:

1. Surface fluorescence intervals attributed to naturally occurring fluorescing soil constituents or atmospheric-derived deposition of PAH-rich combustion by-products are not reported.
Bold significant fluorescent intervals indicate POL impact, "?" indicates potential POL impact, brackets indicate non-POL fluorescence.

2. TPHg = Total Petroleum Hydrocarbonsas gasoline (DHS Method)- "gro" indicates gasolinerange organics,with chromatographic patternnot consistentwith gasoline.
TPHd = Total Petroleum Hydrocarbonsas diesel (DHS Method)- "dro" indicatesdiesel range organics,with chromatographicpattern no__ttconsistentwith diesel.
TPHjp5 = Total Petroleum Hydrocarbons as JP-5 (DHS Method)
BTEX = Benzene, Toluene, Ethylbenzene, Xylenes
<** = No concentrationreportedabove laboratorydetectionlimitof ** mg/kg

3. Refer to summaryof SCAPSdata in immediatelyfollowingTable 2 for description of letteredentries under "Comments".
4, For pusheswith inferredpotential fluorescence, or had a soil sample collected, the maximumfluorescence listed in the table is for the potentialPOL fluorescenceinterval,or the interval

associatedwiththesample. Higherfluorescence levelswhich may appearon the log are interpretedas background.
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(a) Fluorescence inferred to be a result of POL impact was observed in SCAPS pushes FF37-03,
FF37-09, FF37-15 and FF37-20 at Fuel Farm 37. At each of these locations, an increase in

....." fluorescence intensity coupled with a shift in peak fluorescence wavelength was interpreted to
.... represent POL impact. The location of these pushes, and all other pushes at Fuel Farm 37, are

shown on the Site Plan, Figure 5.

...... Figure 5 also indicates the generalized zone where POL fluorescence above 20,000 counts may
be expected. This is meant to serve as an indication of the area of greatest POL impact. As this

figure shows, except for push FF37-03, each of the pushes with inferred POL impact is isolated,
.... with all adjacent pushes showing only background fluorescence. Because there are no adjacent

pushes with POL fluorescence, the lateral extent of contamination is uncertain, although the
adjacent pushes with background fluorescence do establish the maximum potential lateral extent.

In the case of push FF37-03, one adjacent push, FF37-29 includes a thin zone of slightly
elevated fluorescence which is interpreted as potential POL impact. Additionally, there is a

.... narrow area trending southwest-northeast between pushes FF37-03 and FF37-20 where a

continuous plume may exist. This narrow area is bounded to the north and south by pushes
FF37-28 and FF37-19, respectively, which both display only background fluorescence.

The vertical distribution of POL fluorescence in pushes FF37-03 and FF37-15 is illustrated in
cross sections A-A', B-B', C-C' and D-D' (see Figures 6a, b and c).

(b) Fluorescence intensities above 200,000 counts can be indicative of the presence of free product.
The only push with intensities above 200,000 counts is FF37-15 (280,970 counts @ 5.9'). Free

..... product may be present in the vicinity of this push. It should be noted that POL fluorescence
....... intensities above 200,000 counts occur in a relatively thin zone from 5.8 to 6.6' bgs.

_-, (c) Soil samples were collected adjacent to pushes FF37-03 (144,188 counts @ 8.0'), FF37-09
(64,324 counts @ 7.1') and FF37-15 (280,970 counts @ 5.9') at depths corresponding to their
respective zones of inferred POL fluorescence. All three of these samples were tested for TPH
as both gasoline and diesel. The sample from push FF37-03 was taken from a depth of 7.5 feet

bgs and had TPHg<10 mg/kg and TPHd=2,900(dro) mg/kg. The sample from push FF37-09 was
taken from a depth of 7.2 feet bgs and had YPHg=390(gro) mg/kg and TPHd=100(dro) mg/kg.
The sample from push FF37-15 was taken from a depth of 6.0 feet bgs and had TPHg=850(gro)
mg/kg and TPHd=140(dro) mg/kg. These results confirm the LIF data.

These laboratory results also indicate at least two products account for the inferred POL impact
.... observed at these locations. This is based on the fact that the sample from FF37-03 had "diesel

range" and no "gasoline range" contamination, while the contamination in the samples from
FF37-09 and FF37-15 included both diesel and gasoline range components. Examination of the

....... chromatograms for these analyses further confirms that at least two different products are

represented in these samples. This is an additional indication that the contamination is not
continuous between push FF37-03 and pushes FF37-09 and FF37-15.

(d) Three additional soil samples were collected Fuel Farm 37 adjacent to pushes FF37-05 (7,544
counts @ 11.1'), FF37-06 (8,013 counts @ 6.5') and FF37-07 (2,221 counts @ 5.7'). All of

...... these samples had zones of slightly elevated fluorescence intensity coupled with a decrease in

the peak wavelength. However, the zone of interest in push FF37-05 had a peak wavelength
......._ much higher than typically associated with POL impact (495 nm), although this wavelength can

be associated with waste oil and similar, relatively "heavy" hydrocarbons. The peak wavelength
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.... for the zone of interest in push FF37-07 had a peak wavelength of411 nm with the characteristic
sharp peak in the spectra commonly associated with sea shells, For these reasons, these two

........ zones of elevated fluorescence intensity were interpreted as background. Both samples
_,_, associated with these zones were noted to have no hydrocarbon odor. Analysis for TPH as diesel

yielded results below the detection limit of 10 mg/kg for these samples. These results confirm
the LIF data.

The zone of interest in push FF37-06 had a peak wavelength consistent with POL impact, but the
low intensity suggested this zone represented background fluorescence. This sample was also

..... noted to have no hydrocarbon odor, and the TPH analysis as diesel also yielded a result below
the detection limit of 10 mg/kg. This result confirms the LIF data.

_ (e) Of the remaining pushes at Fuel Farm 37,only 5 (FF37-01, FF37-02,FF37-04, FF37-17 and F37-
27) had fluorescence intensities above 10,000 counts. Intensities below 10,000 counts are

routinely associated with background. The other five pushes listed above all had peak
wavelengths of approximately 490 to 524 nm associated with their zones of elevated

fluorescence, which are typically indicative of background. For these reasons all of these pushes
are interpreted as background.

' _ 6.5 Conclusions

• Site soils consist primarily of interbedded sand, silt and clay. Some pushes also had relatively
.... small amounts of organic material and/or gravels. In the center portion of the site some degree

of continuity of the stratigraphy was observed. Continuity was lacking in the pushes located in
the southern portion of the site and the extreme northern part of the site.

• Previous work by consultants including measurements of water levels in monitoring wells at
other sites at NAS Alameda, and the proximity of the San Francisco Bay indicate ground water
can be expected at shallow depths of approximately 5 to 7 feet bgs.

• Fluorescence interpreted as POL impact was observed in four push locations at Fuel Farm 37.

None of these four pushes were adjacent each other. This indicates that these pushes may
represent four separate, localized zones of POL contamination. A potential exception to this
may be pushes FF37-03 and FF37-20. There is a narrow zone between these two pushes,

.... bounded to the north and south by two pushes with only background fluorescence, where a

continuous plume may be present. The areal extent of POL impact indicated by the LIF data is
displayed in Figure 5. Because all of the pushes adjacent to these four pushes displayed

..... background fluorescence, the areal extent of the POL impacted soils are clearly of relatively
limited extent, although somewhat uncertain due to the scarcity of areally continuous data.

.... • Six soil samples collected at the site confirm the LIF data for the six pushes associated with the
samples. The laboratory results indicate at least two different types of POL contamination. This
fact lends additional support to the inferred lack of continuity of POL impact between the
pushes.

6.6 Recommendations

Data collected for this investigation confirms the presence of limited POL contamination in four areas of

the Area 37 Fuel Farm. This data, and data from previous investigations should be combined and

..... analyzed together to develop remedial and/or closure recommendations for the site.
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Due to the scarcity of areally continuous data. there is some uncertainty of the extent of contamination at

........ this site. If the data from previous investigations does not include locations near the four contaminated
_=, areas shown in Figure 5, additional, limited SCAPS LIF data and/or soil samples should be collected

near them to better define the extent of contamination in those 4 areas. Two to four LIF pushes and/or

soil samples in each area should be adequate. In particular, at least one location should be chosen

_ between pushes FF37-03, FF37-19, FF37-20 and FF37-28 to determine whether a single continuous
plume or 2 separate plumes are present in that area.

7.0 IR SITE 13

7.1 Background

IR Site 13 was occupied by the Pacific Coast Oil Works refinery between 1879 and 1903. Refinery
wastes and asphaltic residues were dumped at the site during the refinery's period of operation.

...... Additionally, a JP-5 release occurred at the east side of Building 397 in February 1991. Previous

investigations at the site have shown the presence of a variety of volatile and semi-volatile hydrocarbons,
pesticides, PCB's and metals in both ground water and soil at the site (PRC, 1996).

The purpose of the SCPAS investigation was to provide data for the use of the University of California,
Berkeley in support of their intrinsic bioremediation and enhanced steam extraction treatability studies.

...... The University requested pushes at seven specific locations, which correspond to sampling locations

placed by the University. Pushes were placed at each of these locations and 4 additional locations. All
push locations are shown in Figure 7.

The portion of IR Site 13 where the SCAPS investigation was performed consists of a large lot bounded
to the west by 9th Street, to the south by Avenue L, to the east by l 0th Street and to the north by Avenue
K. The northwestern corner of the area is occupied by Building 397, a former jet engine test facility,

while the remainder of the lot is an open field (see Figure 7). The field is sparsely vegetated with native

grasses and weeds. Surface soils over much of the area are quite soft. The site was paved in the past. In
.... some parts of the site there appeared to be relatively small amounts of asphaltic material visible at the

surface. It is not known if these materials represent remnants of the former pavement or material

associated with the former refinery.

No soil samples were collected at IR Site 13 due to accessibility problems. Following completion of the

LIF pushes heavy rains occurred in the San Francisco Bay area which created extremely muddy
.... conditions at the site. Even prior to the rains the SCAPS truck became stuck in soft soils at one location.

The muddy conditions after the rains rendered the site inaccessible.

7.2 Site Soils

Based on the SCAPS soil classification logs generated during the field investigation, the subsurface
..... materials encountered at IR Site 13 consist of interbedded sand, silt and clay layers. Bedding appears to

somewhat continuous, but irregular over the site. In general, the upper layer consists of sand and silt.

This layer is underlain in turn by a layer of clay and silt, a layer of relatively thin interbedded silt, sand
.... and clay, and finally a layer of silt and sand.
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.... 7.3 Site Hydrogeology

........ The current SCAPS system does not directly measure ground-water conditions. No water level
..... measurements were made in the existing monitoring wells at the time of the SCAPS investigation.

Depth to ground water has been reported previously as being approximately 6 feet bgs (PRC, 1996).
Ground-water flow is anticipated to be to the west towards San Francisco Bay.

7.4 Summary of SCAPS Fluorescence Data and Soil Sampling Results

,.9 The following Table 4 summarizes SCAPS fluorescence data and soil sample analytical results at IR Site
13. Further discussion of the lettered entries in the "Comments" column of Table 4 is provided

immediately following the table.
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Table 4

Summary of Fluorescence Data and Analytical Results
IR Site 13 - NAS Alameda

IR13-01 12/2/96 26.0' 255,247 @ 8.7' 6.5' to 17.0' POL impact. (a) (b)
(0' to 2')

IR13-02 12/2/96 20.1' 128,572@ 13.8' 6.5' to 16.4' POL impact. (a)

IR13-03 12/3/96 22.2' 4,452 @ 6.1' Background.

IR13-04 12/3/96 20.1' 102,194@ 8.4' 8.0' to 10.2' POL impact. (a)

IR13-05 12/5/96 18.0' 7,665 @ 3.3' Background.

IR13-06 12/5/96 19.5' 5,508 @ 2.8' - Water @ 11.5 Background.(c)
B<0,5
T<0.5
E<0.5
X<1.5

IR13-07 12/5/96 24.4' i72,935 @ 7.0' 6.1' to 19.7' POL impact. (a)

IR13-08 12/6/96 22.3' 3,876@ 11.1' - Background.

IR13-09 12/7/96 22.2' 5,475@ 9.5' - Background.

IR13-10 12/7/96 22.3' 4,710 @ 13.4' 7.8' to 14.6' POL impact. (a)

IR13-11 12/7/96 8.8' - refusal 38,015 @ 5.6' 5.8' to 6.3'+ ? PotentialPOL impact. (d)

note:
1. Surfacefluorescenceintervals attributedto naturallyoccurring fluorescing soil constituentsor atmospheric-deriveddeposition of PAH-rich combustion by-products are not reported.

Bold significant fluorescent intervals indicate POL impact, "?" indicates potential POL impact, brackets indicate non-POL fluorescence.
2. TPHg = Total Petroleum Hydrocarbonsas gasoline (DHS Method)- gro indicatesgasoline rangeorganics, with chromatographicpatternno___tconsistentwith gasoline.

TPHd = Total Petroleum Hydrocarbonsas diesel (DHS Method)- dro indicatesdiesel range organics,with chromatographicpatternno__ttconsistentwith diesel.
TPHjp5 = Total Petroleum Hydrocarbons as JP-5 (DHS Method)
BTEX = Benzene, Toluene, Ethylbenzene, Xylenes
<**= No concentrationreported above laboratorydetectionlimit of ** mg/kg

3. Referto summaryof SCAPSdata in immediatelyfollowingTable 2 for descriptionof lettered entriesunder "Comments".
4. Forpushes with inferredpotential fluorescence, or had a soil sample collected,the maximumfluorescence listed in the table is for the potentialPOL fluorescenceinterval,or the interval

associatedwiththesample. Higher fluorescencelevels whichmay appear on the log are interpretedas background.
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.... (a) Fluorescence inferred to be a result of POL impact was observed at SCAPS push locations IR13-
01, 1R13-02, IR13-04, IR13-07 and IR13-10. At each of these locations, an increase in

fluorescence intensity coupled with a shift in peak fluorescence wavelength was interpreted to
.... represent POL impact. At sites with "heavy" oil/asphaltic contamination the shift in the peak

wavelength is not necessarily a decrease. Depending on the range of the background
wavelengths, the POL impacted zones at such sites can display an increase in the peak
wavelength. The peak wavelengths of the inferred POL impacted zones at IR Site 13 are

.... relatively high, but very consistent. The consistency of the peak wavelength is a key factor in
interpreting a zone of POL impact. Background fluorescence typically exhibits a high degree of
variability, and the changes in wavelength generally do not correlate with the intensity of the

....... fluorescence. The inferred POL impacted intervals for the pushes listed above are notable for

their consistent peak wavelength and very clear correlation with the increases in intensity.

While the inferred POL impacted intervals at IR Site 13 exhibit a high degree of consistency,
there are two distinct peak wavelengths characteristic of these intervals, More specifically, the
POL impacted intervals have a peak wavelength of approximately 500 nm and/or 524 nm. These

_' two characteristic peak wavelengths indicate there may be two types of contamination present.
This may represent two different "products", or fractionation/weathering of a single "product".

....... The Site Plan for IR Site 13 does no__Atinclude an estimate of the lateral extent of POL impact
because all but two pushes were placed along an east-west trending line. This configuration
provides no constraint on the northern or southern boundaries of the plume. However, the
lateral and vertical extent of contamination along the line ofpu_he_ is constrained. Cross section
A-A' (Figure 8) depicts the distribution of POL impact on the line formed by the pushes.

...... (b) Fluorescent intensities of 200,000 counts or more can be indicative of the presence of free
product. Intensities above 200,000 counts were detected in one push only, IR13-01 (255,247
counts @ 8.7'). Intensities above 200,000 counts were observed from a depth of 8.7 feet bgs to

..... 9.2feetbgs.

In attempting to extend the depth of this push the expendable tip of probe fell off and the grout
..... tube became blocked with dirt. After removing the probe from the hole and clearing the

blockage, the probe was pushed back to the bottom of the hole in order to grout from the bottom
up. As the probe was pushed down the open hole an oily black fluid was observed flowing out of

.... the hole. This confirms the presence of free product at this location.

(c) As noted in section 5.1 no soil samples were collected at this site due to the muddy conditions
_ following heavy rain showers. However, a ground water sample was collected adjacent to push

IR13-06 at a depth of 11.5 feet bgs prior to the rains. This push displayed only background
fluorescence. This sample was analyzed for BTEX compounds by EPA Method 8020. Benzene,

..... toluene and ethylbenzene were all below the detection limit of 0.5 ug/1, while total xylenes were
below the detection limit of 1.5 ug/l.

.... An attempt was also made to collect a ground-water sample adjacent to push IRI 3-02 at depths
of 9.5 and then at I 1.5 feet bgs. However, the low permeability encountered here did not allow a

sufficient volume of sample to be collected.

(d) Potential POL impact is inferred for push IR13-11(38,015 counts @ 5.6') based on an increase in
fluorescence intensity coupled with a decrease in peak wavelength. This push met refusal at a

-_ depth of 8.8 feet bgs (note that the LIF window is 2.2 feet above the probe tip, or 6.6 feet bgs

upon refusal). The inferred potentially impacted zone was observed from a depth of 5.8 to 6.3
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feet bgs. This zone consists of two narrow peaks of elevated fluorescence intensity. The peak
wavelength and spectra for these two peaks are consistent with the inferred POL impacted
observed in other pushes at the site. The interpretation of this zone is somewhat because the

........... increase in intensity is relatively modest, and because the zone is so thin the consistency of the
..... wavelength is not readily apparent.

7.5 Conclusions

• Site soil consists of interbedded sand, silt, and clay. Bedding appears to be somewhat

continuous, but irregular over the area of investigation.

• The estimated depth to ground water is 6 feet bgs. All SCAPS pushes except IR13-11 reached a
minimum depth of 18.0 feet bgs.

• POL impact is inferred in pushes locations IR13-01, IR13-02, IR13-04, IR13-07 and IRI3-10.
The zone of impact extends below the water table in each of these pushes.

• Fluorescence intensities above 200,000 counts, which may indicate the presence of free product,

were observed only in push IR13-01, over an interval 0.5 feet thick. A black oily fluid was
observed flowing from the push hole during a subsequent "grout" push.

• A thin (0.5 feet) interval at the bottom of Push IR13-11 is interpreted as potential POL impact
based on a 2 narrow peaks of modestly increased fluorescence intensity with spectra similar to

.... the POL impacted intervals observed in other pushes.

• One ground-water sample was collected at the site. This sample had no detectable BTEX
.... ......... contamination

• No soil samples were collected due to muddy conditions created by heavy rainfall.

7.6 Recommendations

The data collected at this site was intended to provide information needed for the treatability study being

performed by UC Berkeley. Previous work at the site has established the extent of contamination at the
site. The data collected for this investigation should be evaluated in conjunction with the data from

previous work to determine if the extent of contamination should be modified. Remedial
recommendations should then be developed for the site in conjunction with the findings from the UC

Berkeley study.

8.0 WATER TOWERS PIPELINE AREA

8.1 Background

A network of pipelines was used to convey fuel throughout NAS Alameda. In conjunction with the
removal of these pipelines a series of borings were placed adjacent to the pipelines at intervals of
approximately 300 feet. Soil and ground-water samples were collected from each boring. A number of
these samples indicated the presence of hydrocarbon contamination. Based on these results, three
specific areas, adjacent to three different test borings, were designated for investigation by SCAPS.
These three sites are discussed in sections 8, 9 and 10. The Work Plan called for three to four LIF pushes

....... at each area. The purpose of the SCAPS investigation at these sites is to delineate the extent of
contamination.
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.... The first of these pipeline areas is located at the intersection of 5th Street and Avenue D (see Figures 2
and 9). Based on a figure prepared by Subsurface Consultants the pipeline at this location runs south
from the intersection parallel to Fifth Street a few feet east of the eastern edge of the roadbed. The

_=_ pipeline makes a 90-degree turn at the intersection and runs westward, parallel to Avenue D along the
southern edge of the roadbed. The location of the sample boring is shown adjacent to the turn in the
pipeline. A water sample collected from this boring indicated the presence of hydrocarbon
contamination.

The area of interest at this site consists of the area immediately surrounding the intersection of 5th Street
and Avenue D. The northeast and northwest corners of the intersection are occupied by asphalt paved

parking lots. Building 92 is located on the southwestern corner of the intersection. Two large water
towers are located to the east and southeast of the intersection, thus this location is referred to as the

"Water Tower Pipeline" area.

The area is generally flat, with total relief estimated to be less than l foot. The streets and surrounding
areas are all paved, or are occupied by buildings.

8.2 Site Soils

_ Based on the SCAPS soil classification logs generated during the field investigation, the subsurface
materials encountered at the Water Towers Pipeline site consisted primarily of silt with interbedded sand

and clay. Stratigraphy appears to be relatively continuous over the entire area encompassed by the four

pushes placed at this site. In general, the upper portion of each push, extending to depths of
approximately 7 to 10 feet bgs, consists of silty sand. The middle portion, to depths of approximately 15
to 16 feet bgs, consists of clayey silt. The lower portion, to the bottom of each push, is comprised of

..... .......... relatively thin alternating layers of sand silt and clay. These 3 layers appear to dip to the northeast.

To maximize the penetration depth without damaging the sensors, the upper three to five feet of each of

.... these pushes were pre-pushed with a "dummy" probe which did not contain soil classification or LIF
sensors. After an appropriate depth was reached, the instrumented probe was then pushed into the same

hole until the target depth or refusal was reached. As a result of pushing the instrumented sensor into an
existing hole and not into undisturbed soil, the soil classification log for the pre-pushed interval is not

representative of actual soil types. The pre-pushed depth for these pushes are noted on both Table 5
"Summary of Fluorescence Data and Soil Analytical Results" and the SCAPS data profiles for these

.... pushes. The LIF data remains unaffected by pre-pushing procedures.

8.3 Site Hydrogeology

The current SCAPS system does not directly measure groundwater conditions. The depth to ground
water is estimated to be approximately five to seven feet bgs. The groundwater gradient is unknown.

8.4 Summary of SCAPS Fluorescence Data and Soil Sampling Results

The following Table 5 summarizes SCAPS fluorescence data and soil sample analytical results at the
Water Towers Pipeline site. Further discussion of the lettered entries in the "Comments" column of
Table 5 is provided immediately following the table.
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Table 5
Summary of Fluorescence Data and Analytical Results

Water Towers PipelineSite - NAS Alameda

TOW-01 12/7/96 22.4' 7,111@ 18.8' Background. (b)
(0' to 4')

TOW-02 12/7/96 22.2' 7,074 @ 12.0' Background.(b)
(0' to 5')

TOW-03 12/7/96 22.5' 278,246@ 6.8' 5.0' to 7.6' Soil@ 7' POL impact.(a)
(0' to 3') TPHg=1,700(gro)

TPHd=790(dro)

TOW-04 12/7/96 22.2' 7,666 @ 19.9' Background.(b)
(0'to 3')

note:
1. Surface fluorescenceintervalsattributedto naturallyoccurringfluorescingsoilconstituentsor atmospheric-deriveddepositionof PAH-rich combustionby-productsare not

reported.
Bold significantfluorescentintervalsindicatePOL impact,"?" indicatespotentialPOt_impact,bracketsindicatenon-POt_fluorescence.

2. TPHg = TotalPetroleumHydrocarbonsasgasoline(DHS Method)- gro indicatesgasolinerangeorganics,withchromatographicpattemnotconsistentwithgasoline.
TPHd = TotalPetroleumHydrocarbonsasdiesel(DHS Method)- dro indicatesdieselrangeorganics,withchromatographicpatternnotconsistentwithdiesel.
TPHjp5= Total PetroleumHydrocarbonsasJP-5 (DHS Method)
BTEX = Benzene,Toluene,Ethylbenzene,Xylenes
<** = No concentrationreportedabovelaboratorydetectionlimitof** mgJkg

3. Refer to summaryof SCAPSdata inimmediatelyfollowingTable2 fordescriptionof letteredentriesunder"Comments".
4. Forpusheswithinferredpotentialfluorescence,orhada soilsamplecollected,themaximumfluorescencelistedinthetableis for thepotentialPOI_fluorescence

interval,or the intervalassociatedwiththesample. Higherfluorescencelevelswhichmay appearonthe log are interpretedasbackground.

2"7



.... (a) Fluorescence inferred to be a result of POL impact was observed at only one SCAPS push
location at the Water Towers site, TOW-03. At this location, an increase in fluorescence

............ intensity coupled with a decrease in peak fluorescence wavelength was interpreted to represent
.... POL impact from 4.6 to 7.8 feet bgs. The highest fluorescence intensity detected in this zone

was 278,246 counts at 6.8 feet bgs.

...... Fluorescent intensities of 200,000 counts or more can be indicative of the presence of free
product. Intensities above 200,000 counts were observed from a depth of 6.5 to 7.3 feet bgs.
Free product may be present over this interval.

A soil sample was collected adjacent to push TOW-03 at a depth of 7 feet bgs. This sample was
analyzed for TPH as both diesel and gasoline. Results for these analyses were 790 mg/kg (dro)

..... and 1,700 mg/kg (gro), respectively. These results confirm the LIF data. When this sample was
collected it was noted to be saturated, and to have both a strong hydrocarbon odor and a
hydrocarbon sheen.

Because only one push had POL fluorescence the areal extent is somewhat uncertain. However,

the other pushes, with background fluorescence, do constrain the maximum possible extent to the
south and west. The vertical extent of POL impact is displayed in cross sections A-A' and B-B'
(see Figure 8).

(b) The remaining three pushes had maximum fluorescence intensities below 8,000 counts and

relatively high peak wavelengths. Based on this these pushes are all interpreted as having only
background fluorescence.

8.5 Conclusions

• The soils encountered at the Water Towers pipeline site consisted of silt with interbedded sand and

clay. Stratigraphy appears to be relatively continuous over the entire area

• The depth to groundwater is estimated to be 5 to 7 feet. Ground-water flow is expected to be to the
south towards San Francisco Bay.

• POL impact is inferred in only one push, TOW-03. The POL impacted interval ranges from 4.6 to
7.8 feet bgs.

• Fluorescence intensities above 200,000 counts, which may indicate the presence of free product,

were observed from 6.5 to 7.3 feet bgs.

• A soil sample collected adjacent to push TOW-03 confirms the LIF data.

• The areal extent of the contamination is uncertain due to the lack of multiple pushes with POL
fluorescence. Due to time limitations, no additional pushes were attempted at this site. However,

pushes TOW-01 and TOW-04 are south (i.e., assumed to be down gradient) of the contamination.
This suggests the plume at this site should extend to the north and west a distance less than the
distance between push TOW-03 and pushes TOW-01 and TOW-04.
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8. 6 Recommendations
, J

The data collected at this site indicates the contamination is of limited extent. Remedial

recommendations could be developed based on this data. Alternatively, additional LIF data and/or soil

samples could be collected to better define the extent of contamination prior to developing remedial
..... recommendations. Two to four additional LIF/sample locations should be adequate.

9.0 SEA PLANE LAGOON PIPELINE AREA

9.1 Background

..... The second pipeline area is located adjacent to the northwest corner of the former Sea Plane Lagoon at
NAS Alameda (see Figures 2 and ! 1),

....... Based on a figure prepared by Subsurface Consultants, there are two pipelines at this location. The
pipelines are parallel and run northward and westward with a 90-degree turn located very near the
northwestern corner of the former SEA Plane lagoon The location of the sample boring is shown several

..... feet northwest of the turns in the pipelines. Hydrocarbon contamination was detected in both a soil and a
water sample at this location.

.... As specified in the Work Plan, three LIF pushes were placed at this site. The locations of the pushes are

showninFigure11.

.... Topography at this site is flat and all surfaces are paved.

9.2 Site Soils

Based on the SCAPS soil classification logs generated during the field investigation, the subsurface

materials encountered at the Sea Plane Lagoon pipeline site consisted of 2 soil types, sandy silt and clay.
...... The two soil types form 4 continuous layers. The sandy silt appears in the upper portion of each push

and extends to a depth of approximately 11 to 13 feet bgs. This layer is underlain by a thin clay layer
approximately 1 foot thick, which is in turn underlain by another layer of sandy silt approximately 3 feet
thick. This layer is underlain by a second clay layer which extends to the bottom of each push. These

layers all appear to dip uniformly to the west.

.... To maximize the penetration depth without damaging the sensors, the upper five feet of each of these
pushes were pre-pushed with a "dummy" probe which did not contain soil classification or LIF sensors.
After an appropriate depth was reached, the instrumented probe was then pushed into the same hole until

.... the target depth or refusal was reached. As a result of pushing the instrumented sensor into an existing
hole and not into undisturbed soil, the soil classification log for the pre-pushed interval is not

representative of actual soil types. The pre-pushed depth for these pushes are noted on both Table 5
"Summary of Fluorescence Data and Soil Analytical Results" and the SCAPS data profiles for these

pushes. The LIF data remains unaffected by pre-pushing procedures.

9.3 Site Hydrogeology

The current SCAPS system does not directly measure groundwater conditions. Based on the proximity

..... of the Sea Plane Lagoon (i.e., San Francisco Bay) the depth to ground water is estimated to be

..... approximately 5 to 7 feet bgs, with a southeast flow direction towards the Sea Plane Lagoon.
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9.4 Summary of SCAPS Fluorescence Data and Soil Sampling Results

.... ....... The following Table 6 summarizes SCAPS fluorescence data and soil sample analytical results at the Sea

Plane Lagoon Pipeline area. As indicated by the table, no POL flnorescence was observed in any of the

three pushes at this site. A soil sample collected adjacent to push SPL-02 at a depth of 6 feet bgs
confirms the LIF data. No cross section was prepared for this site.

3O
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Table 6

Summary of Fluorescence Data and Analytical Results
Sea Plane Lagoon Pipeline Site- NAS Alameda

Push ID,............ Date ..... :_i:_i....... ' _ Fluorescence' .....................................Significant Fluorescence ' Sample Results Comments3

•,__ (c_nts), de_ Intervals Depth,Concen-

:, , ,, tration (mg/kg)2

SPL-01 12/3/96 25.5' 8,149@ 18.5' Background.
(0' to 5')

SPL-02 12/3/96 25.6' 8,946 @ 19.6' Soil@ 6' Background.
(0'to5') TPHd<10

SPL-03 12/4/96 24.0' 12,771 @ 15.0' Background.
(o'to5')

i ii .....

note:

1. Surfacefluorescenceintervalsattributedto naturallyoccurringfluorescingsoilconstituentsor atmospheric-deriveddepositionof PAH-richcombustionby-productsarenot
reported.
BoldsignificantfluorescentintervalsindicatePOL impact,"?" indicatespotentialPOL impact,bracketsindicatenon-POLfluorescence.

2. TPHg= TotalPetroleumHydrocarbonsasgasoline(DHS Method)- gro indicatesgasolinerangeorganics,withchromatographicpatternnotconsistentwithgasoline.
TPHd= TotalPetroleumHydrocarbonsasdiesel(DHS Method)- dro indicatesdieselrangeorganics,withchromatographicpatternnotconsistentwithdiesel.
TPHjp5= TotalPetroleumHydrocarbonsasJP-5 (DHS Method)
BTEX= Benzene,Toluene,Ethylbenzene,Xylenes
<**= Noconcentrationreportedabovelaboratorydetectionlimitof ** rng/kg

3. Referto summaryofSCAPS datain immediatelyfollowingTable2 for descriptionof letteredentriesunder"Comments".
4. Forpusheswithinferredpotentialfluorescence,orhada soilsamplecollected,themaximumfluorescencelistedinthetableisforthepo.tentialPOL fluorescenceinterval,or the interval

associatedwiththesamDle. Higherfluorescencelevelswhichmayappearonthe logare interpretedas background.
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.... 9.5 Conclusions

..... • Site soils at the Sea Plane Lagoon Pipeline area consist of alternating layers of sandy silt and
.... clay, whichdip to thewest.

• Three LIF pushes were placed at the site, none of which encountered any zones of POL
fluorescence.

• One soil sample collected at the site had no detectable TPH concentrations, confirming the LIF
..... data.

9.6 Recommendations

The data collected at this site did not indicate POL impact. Based on this data we recommend that this
site be submitted for closure with no further action.

10.0 FIRE STATION PIPELINE AREA

..... 10.1 Background

The last of the three pipeline areas is located at the intersection of 2nd Street and Avenue D (see Figures
_'_ 2 and 13). Based on a figure prepared by Subsurface Consultants the pipeline at this location runs east-

west Avenue D along the southern edge of the roadbed. The locatior/of the sample boring is shown
approximately at the center of Avenue D very close to the western edge of 2nd Street, several feet north

..... of the pipeline. Petroleum hydrocarbon contaminatiQn was detected in both a soil and a water sample
collected from this boring.

.... The area of interest at this site consists of the area immediately surrounding the intersection of 2nd
Street and Avenue D. The southwest comer of the intersection is occupied by a parking area, the
northwest comer is occupied by Building 62, the northeast comer is occupied by Building 114 and the

.... southeast comer is occupied by Building 6, which is the base Fire Station, thus the site is referred to as
the Fire Station Pipeline area.

...... The area is generally flat, with total relief estimated to be less than 1 foot. The streets and surrounding
areas are all paved, or are occupied by a building. Relatively small areas of landscaping are located at

the perimeter of Buildings 62 and 6, and along the southern edge of Avenue D, west of the intersection.
..... As shown in Figure 13, three pushes were placed within the paved roadway near the northwestern,

northeastern and southeastern comers of the intersection.

10.2 Site Soils

Based on the SCAPS soil classification logs generated during the field investigation, the subsurface
materials encountered at the Fire Station pipeline site consisted primarily of silt and sand with thin (less
than 1 foot thick) clay interbeds at approximately 12 to 13 feet bgs. Stratigraphy is continuous between
all three pushes. The soils above the clay are mostly sand, below the clay they are mostly silt to the
bottom of each push. The contacts between the three layers dip to the east.
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.... 10.3 Site Hydrogeology

The current SCAPS system does not directly measure groundwater conditions. Depth to groundwater is
estimated to be 6 to 7 feet bgs. The shallowest push at the Fire Station pipeline site (FS-02) reached a

...... depth of 22.1 feet bgs. Ground water is expected to be southward towards San Francisco Bay.

10.4 Summary of SCAPS Fluorescence Data and Soil Sampling Results

The following Table 7 summarizes SCAPS fluorescence data and soil sample analytical results at the
Fire Station pipeline site. Further discussion of the lettered entries in the "Comments" column of Table

..... 7 is provided immediately following the table..
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Table 7
Summary of Fluorescence Data and Analytical Results

Fire Station Site Pipeline Site - NAS Alameda

Push!D :l__:il _Flu_ce_ " 'Sig.ificaniFiuo_c_ce I _ ......Sample Results ! Comments]

: ; tration (mg/kg)........ ; i_i_:_i:_,_,_;_i:;i_,",..... ........... .... -
FS_01 12/3/96 22.3' 223,824@ 8.1' 7.5' to 8.6' Soil@ 8.1' POL Impact.(a)

TPHg=30(gro)
TPHd=700(dro)

FS-02 12/3/96 22.1' 12,535@ 1.1' - Background.(b)

FS-03 12/3/96 25.8' 15,582@ 1.0' - Background.(b)

note:
1. Surfacefluorescenceintervalsattributedto naturallyoccurringfluorescingsoil constituentsor atmospheric-deriveddepositionof PAH-richcombustionby-productsare not

reported.
BoldsignificantfluorescentintervalsindicatePOL impact,"?"indicatespotentialPOL impact, bracketsindicatenon-POLfluorescence.

2. TPHg= TotalPetroleumHydrocarbonsasgasoline(DHS Method)- groindicatesgasolinerangeorganics,withchromatographicpatternnotconsistentwithgasoline.
TPHd= TotalPetroleumHydrocarbonsasdiesel(DHS Method)- dro indicatesdieselrangeorganics,withchromatographicpatternnotconsistentwithdiesel.
TPHjp5= TotalPetroleumHydrocarbonsasJP-5 (DHS Method)
BTEX= Benzene,Toluene,Ethylbenzene,Xylenes
<** = Noconcentrationreportedabovelaboratorydetectionlimitof ** mg/kg

3. Referto summaryofSCAPS data inimmediatelyfollowingTable 2 fordescriptionof letteredentriesunder"Comments".
4. Forpusheswithinferredpotentialfluorescence,orhada soilsamplecollected,the maximumfluorescencelistedinthetable isforthe potentialPOLfluorescenceintervalor the interval

asso(;iatedwiththesample. Higherfluorescencelevelswhichmayappearonthe logare interpretedasbackground.
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(a) Fluorescence inferred to be a result of POL impact was observed at only one SCAPS push
location at the Fire Station Pipeline site, FS-01. At this location, an increase in fluorescence
intensity coupled with a decrease in peak fluorescence wavelength was interpreted to represent
POL impact from 7.5 to 8.6 feet bgs. The highest fluorescence intensity detected in this zone
was 223,824 counts at 8.1 feet bgs.

Fluorescent intensities of 200,000 counts or more can be indicative of the presence of free

product. Intensities above 200,000 counts were observed at just one data point At 8.1 feet bgs,
indicating the interval of potential free product is very thin, approximately 0.3 feet at most.

A soil sample was collected adjacent to push FS-01 at a depth of 8.1 feet bgs. When this sample
..... was collected it was noted to be saturated, and to have hydrocarbon odor. This sample was

analyzed for TPH as both diesel and gasoline. Results for these analyses were 700 mg/kg (dro)
and 30 mg/kg (gro), respectively. While these results are much lower than would be expected

.... for a zone of free product, they do not necessarily contradict the interpretation of potential free

product @ 8.1 feet bgs. The sample submitted to the lab is 0.5 feet long, and the subsample
analyzed by the lab is only a small portion of that. So the laboratory result does not necessarily

..... correspond to the exact depth of the sample as stated in this report. These results confirm the
LIF data.

Because only one push had POL fluorescence the areal extent is somewhat uncertain. However,

the other pushes, with only background fluorescence, do constrain the maximum possible extent
to the north-northwest. The vertical extent of POL impact is displayed in cross section A-A' (see

..... Figure14a).

(b) The remaining two pushes had maximum fluorescence intensities below 16,000 counts and

.... ....... predominantly relatively high peak wavelengths. The one zone in these pushes that has a low
wavelength is a shallow zone in FS-02 with peak wavelengths of411 nm and spectra typical of
sea shells. Based on this, both of these pushes are interpreted as having only background

.... fluorescence.

10. 5 Conclusions

• The soils encountered at the Fire Station Pipeline site consisted of silt and sand with thin clay

interbeds. Stratigraphy appears to be relatively continuous over the entire area

• The depth to groundwater is estimated to be 6 to 8 feet. Ground-water flow is assumed to the south
toward San Francisco Bay.

• POL impact is inferred in only one push, FS-01. The POL impacted interval ranges from 7.5 to 8.6
feet bgs.

• Fluorescence intensities above 200,000 counts, which may indicate the presence of free product,

were observed at just one data point at 8.1 feet bgs.

• A soil sample collected adjacent to push FS-01 confirms the LIF data.

• The areal extent of the contamination is uncertain due to the lack of multiple pushes with POL
fluorescence. Due to time limitations, no additional LIF pushes were attempted at this site.
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10.6 Recommendations

The data collected at this site indicates a plume of POL contamination of limited extent is present.
...... Remedial recommendations could be developed based on this data. Alternatively, additional LIF data

,.... and/or soil samples could be collected to better define the extent of contamination prior to developing
remedial recommendations. Two to four additional LIF/sample locations should be adequate.

11.0 IR SITE 5

...... 11.1 Background

IR Site 5 was not included in the Work Plan for this SCAPS deployment. This work was added at the
request of Naval Facilities Engineering Service Center (NFESC) personnel with the approval of EFA
West. IR Site 5 is occupied by Building 5. Building 5 was used as a machining, plating, manufacturing
and repair facility. Previous investigations at the site have shown that a variety of contaminants have
impacted soil and/or ground water at the site. Known contaminants include heavy metals, chlorinated
solvents and miscellaneous petroleum hydrocarbons.

NFESC requested four groups of pushes. The first two groups consisted of two pushes each. Two

pushes were placed near a former waste pit, the other two pushes were placed adjacent to an underground
storage tank.. These pushes were chosen due to the likely presence of both petroleum hydrocarbons,
which can be detected by SCAPS LIF technology, and chlorinated solvents which are lao_detectable by

.... current LIF technology. These pushes were placed in support of research into the potential use of LIF

technology to indirectly detect chlorinated solvents, by detecting petroleum hydrocarbon compounds
dissolved in the chlorinated solvent plume. Pleas note that this use of SCAPS is considered strictly

...... J experimental at this time. This report is only concerned with findings relative to petroleum
hydrocarbons. Chlorinated solvents are nol discussed in this report except to present, for informational
purposes, the results of laboratory analyses on soil samples collected by SCAPS.

The other two groups of pushes requested by NFESC consisted of 6 pushes each. These pushes were
requested for the purpose of providing lithologic information to confirm the results of seismic reflection

_ profiling performed at the site. These push locations were not selected for the purpose of delineating
hydrocarbon contamination.

.... The pushes at IR Site 5 were placed near the middle of the eastern end of Building 5 (see Figure 2 and
13). This area consists of paved parking and driveway areas. The area is flat, with total relief estimated
to be less than 1 foot.

11.2 Site Soils

Based on the SCAPS soil classification logs generated during the field investigation, the subsurface
materials encountered at IR Site 5 consist of interbedded silt, sand and clay. Stratigraphy is continuous

between adjacent pushes, but between the different groups of pushes stratigraphy is generally similar but
the soils tend to become finer with more clay towards the north. [n all pushes the soils in the upper 10 to
13 feet consist primarily of silt and sand. The next 30 to 35 feet consists of relatively thin interbeds of
silt and sand. The last few feet of each push consist of relatively dense fine grained materials which

probably represent formational materials. All pushes met refusal in these dense soils. The contacts
between these three generalized layers appear to dip to the north.
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I 1.3 Site Hydrogeology

The current SCAPS system does not directly measure groundwater conditions. Depth to groundwater is
estimated to be 6 to 7 feet bgs. The shallowest push at IR Site 5 (lR5-04) reached a depth of 44.7 feet

=_ bgs. Ground water flow is expected to be southward towards San Francisco Bay.

11.4 Summary of SCAPS Fluorescence Data and Soil Sampling Results

The following Table 8 summarizes SCAPS fluorescence data and soil sample analytical results at [R Site
5. Further discussion of the lettered entries in the "Comments" column of Table 8 is provided

immediately following the table.
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Summary of Fluorescence Data and Analytical Results
IR Site 5 - NAS Alameda

P_h ID Date Max Depth Max Fluorescence1 Significant Fluorescence Sample Results Comments3
(prepushed (counts), depth Intervals Depth, Concen-

interval) tration (mg/kg)2
.... ,. ' i ,1" , i .......... i ....

IR5-0i 1:_4/96 47.5' 12,495@ 3415 Soil@ 34.5' Background.(c)
1,1,1-Trichloroethane=0.11

SVOC'sall belowdetection
limits.

IR5-()2 12/4/96 45.7' 284,414@ 8.2' 3.6' to 10.9' Soil@ 8.2' POL Impact.(a) (b)(c)
1,1,1-Trichloroethane=630

1,1-Dichloroethane=24
1,1-Dichlorethene=23

1,2-Dichlorobenzene=5
Ethylbenzene=9

Tetrachloroethene=74
Toluene=67

Trichloroethene=2,600
Trichlorotrifluorethane=850

TotalXylenes=75

,. 2-Methylnaphthalene=14
bis(2-ethylhexyl)phthalate=80

Naphthalene=39

Soil @ 9.3'
1,1,1-Trichloroethane=400

1,1-Dichloroethane=l 3
1,1-Dichlorethene---16

Ethylbenzene=10
Tetrachloroethene=42

Toluene=60
Trichloroethene=1,500

Trichlorotrifluorethane=970
Total Xylenes=81

2-Methylnaphthalene=12
bis(2-ethylhexyl)phthalte=174

Fluorene=2
Naphthalene=35

Soil@ 30.8'
1,1,1 -Trichloroethane=025

Trichloroethene=0.51

SVOC'sallbelowdetection
limits.

IR5-03 12/9//96 44.7' 134,061@ 7.3' 6.9' to 9.6' " POL Impact.(a)
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Table 8
Summary of Fluorescence Data and Analytical Results

IR Site 5 - NAS Alameda

Push ID Date Max Depth Max Fluorescence t Significant Fluorescence Sample Results Comments3
(prepushed (counts), depth Intervals Depth, Concen.

intenta!) tration (mg/kg)2

IR5-04 12/9//96 44.7' 235,595@ 7.9' 7.2' to 8.4' POL Impact.(a) (b)

IR5-05 12/12/96 47.9' 10,727 @ 16.7' Background.

IR5-06 12/12/96 47.7' 7,596@ 29.8' - Background.

IR5-07 12/12/96 47.9' 9,610@ 33.9' - Background.

IR5-08 12/12/96 53.1' 10,056 @ 38.6' - Background.

IR5-09 12/13/96 51,1' 8,443 @ 34.0' 1.8' to2.6' ? PotentialPOL Impact.(d)

IR5-10 12/13/96 48.2' 7,306@ 36.4' Background.

IR5-11 12/13/96 47.1' 6_401@ 14.6' Background.

IR5-12 12/13/96 46.0' 6,764@ 14.4' Background.

IR5-13 12/13/96 45.6' 14,983@ 3.3' 3.4' _o4.7' ? PotentialPOL Impact. (d)

IR5-14 12/13/96 44.9' 7,398@ 3.3' 3.1' to 3.4' ? PotentialPOL Impact. (d)

IR5-15 12/13/96 48.4' 8,181@ 32.8' Background.

IR5-16 12/13/96 46.9' 6,742@ 14.5' Background.

note:
1. Surfacefluorescenceintervalsattributedto naturallyoccurringfluorescingsoilconstituentsoratmospheric-deriveddepositionof PAH-richcombustionby-productsare not

reported.
BoldsignificantfluorescentintervalsindicatePOL impact,"?"indicatespotentialPOL impact,bracketsindicatenon-POLfluorescence.

2. TPHg= TotalPetroleumHydrocarbonsasgasoline(DHS Method)- "gro"indicatesgasolinerangeorganics,withchromatographicpatternnotconsistentwithgasoline.
TPHd= TotalPetroleumHydrocarbonsasdiesel(DHS Method)- "dro"indicatesdieselrangeorganics,withchromatographicpatternnotconsistentwithdiesel.
TPHjp5= TotalPetroleumHydrocarbonsasJP-5 (DHS Method)
BTEX = Benzene, Toluene, Ethylbenzene, Xylenes
<**= No concentrationreportedabovelaboratorydetectionlimitof** mg/kg

3, Refer to summaryof SCAPSdata inimmediatelyfollowingTable2 fordescriptionof letteredentriesunder"Comments".
4. Forpusheswithinferredpotentialfluorescence,orhada soilsamplecollected,the maximumfluorescencelistedinthetable isforthe potentialPOL fluorescenceinterval,or

the intervalassociatedwiththe samole. Higherfluorescencelevelswhichmayappearon the logare interpretedasbackground.
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(a) Fluorescence inferred to be a result of POL impact was observed at SCAPS push locations IR5-
........ 02, IR5-03 and IR5-04. At these locations an increase in fluorescence intensity coupled with a

.... decrease in peak fluorescence wavelength was interpreted to represent POL impact. The
estimated areal extent of POL impact is shown in Figure 13. The areal extent is uncertain due to

the lack of pushes throughout the area of contamination. It bears repeating that delineating the
..... extent of POL impact was not an objective at IR Site 5. The vertical extent of POL impact is

shown in cross sections B-B', C-C' and D-D' (see Figures 14b and c).

The highest fluorescence intensity observed at the site was 284,414 counts @ 8.2 feet bgs in
.... push IR5-02. The zone of inferred POL fluorescence in this push was observed from 3.6 to 10.9

feet bgs. The peak wavelength in this zone is very consistent, ranging from approximately 450 to
460 nm. The peak wavelength in the zones of inferred POL fluorescence in push IR5-04

..... (235,559 counts @ 7.9') is also consistent and in the same 450 to 460 nm, Peak wavelength in
the zone of inferred POL impact in push IR5-03 (134,061 counts @ 7.3') is also consistent, but
somewhat lower with wavelengths as low as 430 nm.

(b) Fluorescent intensities of 200,000 counts or more can be indicative of the presence of free
product. Intensities above 200,000 counts were observed in pushes IR5-02 and IR5-04. The

_" interval with fluorescence intensities above 200,000 counts in push IR5-02 occurred from 8.1 to
9.3 feet bgs. In push IR5-04 only one data point, at 7.9 feet bgs, had fluorescence intensities
above 200,000 counts. Free product may be present within these intervals.

(c) One soil sample was collected adjacent to push IR5-01 at a depth of 34.5 feet bgs. This sample
was analyzed for volatile and semivolatile organic compounds by EPA Methods 8420 and 8470,

.... ......... respectively. 1,1,1-Trichloroethane, at a concentration of 0.11 mg/kg, was the only volatile
organic compound detected in this sample. No semivolatile compounds were detected in this
sample. As noted above current LIF technology is not capable of detecting chlorinated solvents

.... such as l,l,l-Trichloroethane. Conversely many of the semivolatile organic compounds are
detectable with current LIF technology. Since the LIF data indicated no POL impact at the depth
where this sample was collected, these laboratory results confirm the LIF data.

Three soil samples were collected adjacent to push IR5-02 at depths of 8.2, 9.3 and 30.8 feet bgs.
These samples were also analyzed for volatile and semivolatile organic compounds by EPA

_,_, Methods 8420 and 8470. Several semivolatile organic compounds (SVOC' s)were detected in the

two shallow samples where the LIF data indicated POL impact. In both of these samples the
compound with the highest concentration was bis(2-ethylhexyl)phthalate. The concentration of

_o this compound in the sample from 8.2 feet was 80 mg/kg.. The concentration of this compound
in the sample from 9.3 feet was 174 mg/kg. The results for all SVOC's detected in these samples
are shown in Table 8. Refer to the laboratory report in Appendix B for complete results of these
analyses. In the deep sample, where the fluorescence was interpreted as background, no SVOC's
were detected. These results confirm the LIF data.

Several volatile organic compounds (VOC' s) were detected in all three samples collected
adjacent to push IR5-02. The compound with the highest concentration in all three samples was
Trichloroethene. Going from the shallowest sample to the deepest sample, the concentration

reported for Trichloroethene was 2,600 mg/kg, 1,500 mg/kg and 0.51 mg/kg, respectively. The
results for all VOC's detected in these samples are shown in Table 8. Refer to the laboratory

report in Appendix B for complete results of these analyses. Since current LIF technology is not

..... capable of detecting the compounds found in these samples, these results are not relevant to the
LIF data.
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(d) Three pushes at IR Site 5 (IR5-09, IR5-13 and IR5-14) had intervals of elevated fluorescence

......... intensity coupled with a decrease in peak wavelength that are interpreted as potential POL
impact. Pushes IR5-13 and IR5-14 both had relatively small peaks, 14,983 and 7,398 counts

respectively, at 3.3 feet bgs with peak wavelengths of approximately 455 nm. Both peaks
represent thin (less than I foot thick) intervals of elevated fluorescence. These zones are

..... consistent with low level POL impact. However, the low intensities and shallow depth of these
zones, and the fact that these zones correlate very closely with a change in soil type, suggest they
may represent elevated background fluorescence.

.... Push IR5-09 (13,729 counts @ 1.9') also had a thin zone of slightly elevated fluorescence
intensity with a peak wavelength of approximately 432 nm. As with pushes IR5-13 and IR5-14,

this response is consistent with low level POL impact. However, the relatively low intensity and
.... shallow depth of this zone suggests this may represent elevated background fluorescence.

11.5 Conclusions
k=_J

• The soils encountered at the IR Site 5 consisted of interbedded silt sand and clay. Stratigraphy
appears to be relatively continuous over the entire area, with soils generally becoming finer towards

..... the north. Bedding appears to dip to the north.

• The depth to groundwater is estimated to be 6 to 8 feet bgs.

• The SCAPS investigation at this site was for the purpose of providing data for ongoing research, not
to define the extent of contamination on site.

• POL impact is inferred in pushes IR5-02, IR5-03 and IR5-04. The POL impacted intervals in each of
these pushes corresponds very closely with the estimated depth to the water table.

• Fluorescence intensities above 200,000 counts, which may indicate the presence of free product,
were observed at just one data point at in push IR5-04, and over an interval from 8.1 to 9.3 feet bgs

.... inpushIR5-02.

• Four soil samples collected adjacent to pushes IR5-01 and IR5-02 were analyzed for VOC's and
..... SVOC's. The results for the SVOC's confirm the LIF data.

• Several VOC's, including several chlorinatedcompounds, were detected in each of the four samples.

..... These compounds are not detectable with current LIF technology.

• The areal extent of POL impact is uncertain due to the scarcity of LIF data.

11. 6 Recommendations

The data collected at this site indicates the presence of POL contamination in two areas. The extent of
contamination appears to be fairly limited, but is not well defined. This data should be combined with
the data from previous work, if any, performed in the same area to better define the extent of
contamination. If previous work was not performed in these areas, additional LIF data and/or soil
samples should be collected. Two to four additional LIF/sample locations in each area should be
adequate. At least two soil samples should be collected in the area near pushes IR5-03 and IR5-04.

_ These samples should be tested for both TPH and chlorinated solvents.
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After, the extent of contamination has been refined, remedial recommendations should be developed for
both areas. The remedial recommendations for the area near push IR5-02 should take into account the

.......... chlorinated solvents present in this area. If chlorinated solvents are detected in the area near pushes IR5-
_ 03 and IR5-04, the remedial recommendations for this area should take this into account.
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Pressure Friction ssification at Peak Fluor_i ce

2.4_L___:._ .... _......... 2.4 . . . ... 2.4_4 .... ? _- .a 2.4 ......... 2.4 ..................

............tl, !7 2 7.2 ............ 7.2 ...... 7.2 _ 7.2 ..................

9.6 ................... 9.6d .................. 9.6j ....... 9.6_ 9.6 .................

/ j
12.0 .................. 12.0J ................... 12.0' ............. 12.0_ 12.0 ..... _............

14.4 14.4 14.4 _ 14.4 ...................

!i!iiiii ii!16.8 16.8 _ 16.8 ..... ! .... 16.8 ...................

19.2_ 19.2_ 19.2_ 19.2.......................................

) ,

21.6 .................... 21.6 ..................... 21.6 .................... 21.6 .......................................,J

24.0 24.0 24.0 24.0

qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time:14:11:56 Push:C:\BASIC71\DATA\IR3-01.PSH

Date:11-20-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB
Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL



; op_c[ra, _._[I,s !

500000.0................................ L _ _

450000.0 .......................................................................................................................

400000.0 ................................................ - .......... ............ _....................... _........... ............

350000.0 .......................................................................................................................

>,
60
r- 300000.0 ........... . ........... , ....................... , ........... ............ , ........... ............ _ ........... ............

-- _ -o 250000.0 .............. •
t-

O

•_ 200000.0
0

1.1_

150000.0

100000.0

50000.0

0.0 .I r l
200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 700.0

Wavelength in nm.

• 5.8 ft.; 241623 @ 448.8 nm

Time: 14:11:56 2:6.3 ft.; 242879 @ 453.0 nm Main: C:\BASlC71\DATA\IR3-01 .PSH

Date: 11-20-1996 Probe: C:\BASlC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASlC71\DATA\1213DFM.CAL



Pressure Friction _sification at Peak Fluor_ ce
0.0 500.0 0.0 10.0 0.0 12.0 400.0 600.0 0.0 50000.0
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Time: 14:42:02 Push: C:\BASlC71\DATA\IR3-02. PSH
Date:11-20-1996 Probe:C:\BASlC71\DATA\PROBE23B.PRB

Version:1.0 Calibration:C:\BASlC71\DATA\1213DFM.CAL
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Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time:15:17:08 Push:C:\BASIC71\DATA\IR3-03.PSH
Date: 11-20-1996 Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Date:11-20-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
l
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Time:15:46:14 Probe:C:\BASIC71\DATAkPROBE23B.PRB
Date: 11-20-1996 Calibration: C:\BASIC71\DATA\1213DFM.CAL

Version: 1.0
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Time: 15:46:14 Main:C:\BASIC71\DATA\IR3-04.PSH

Date:11-20-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Date: 11-20-1996 Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL



_ Pressure Frict on ssification at Peak Fluor _,ce
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Time: 06:50:55 Push: C:\BASIC71\DATA\IR3-05,PSH

Date:11-21-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB
Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Date: 11-21-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Date: 11-21-1996 Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction , ssification at Peak Fluor_ ce
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Version:1.0 _ Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Time: 07:38:43 Main:C:\BASIC71\DATA\IR3-06.PSH

Date: 11-21-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Time: 07:38:43 2:6.2 ft.; 83824 @ 457.2 nm I Main: C:\BASIC71\DATA\IR3-06.PSH

Date: 11-21-1996 3:6.5 ft.; 123852 @ 469.8 nm Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 4:6.7 ft.; 23216 @ 471.9 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction i ;sification at Peak Fluore, ce
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Date: 11-21-1996 t Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1,0 _ Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Date: 11-21-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time:09:03:19 Push:C:\BASIC71\DATA\IR3-O8.PSH
Date:11-21-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL



c[ral _[s
50000.0 .............. I'lqll I III IIIIIIII Illllll rrl ,l IIII................................................ i

45000.0 ........................................................................................................... i ...........

40000.0

35000.0 .......................................................................................................................

c- 30000.0 ............ . ...................... ,...............................................................................

t'-

o 25000.0 ........... ........................ ................................................ ........................ ,...........
@

I- 20000.0O

1.1-

15O00.0

10000.0

5000.0

0.0 r t i
200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 700.0

t

Wavelength in nm.

,,,i II, lllllll i 'Irrl I Ii IIII III II

1:7.3 ft.; 21975 @ 467.7 nm

Time: 09:03:19 2:16.0 ft.; 6374 @ 497.1 nm Main: C:\BASIC71\DATA\IR3-08.PSH

Date: 11-21-1996 Probe: C:\BASlC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CALl
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_ _- Sd ( _ Vav;_ gth_ i _ ,^,
, Pressure Friction ssification at Peak Fluor(i ce
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Time: 09:29:03 Push: C:\BASIC71\DATA\IR3-09.PSH
Probe: C:\BASIC71\DATA\PROBE23B.PRB

Date:11-21-1996 t
Version: 1.0 _ Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time: 09:29:03 2:10.8 ft.; 13234 @480.3 nm Main: C:\BASIC71\DATA\IR3-09.PSH

Date: 11-21-1996 Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction _ ssification at Peak Fluor_ ce

0.0 500.0 0.0 10.0 0.0 12.0 400.0 600.0 0.0 50000.0
25q).0 5.0 6 0 , ).0 250

0.0 I I 0.0 _ I I 0'0t I _' i 0.0
2.4_ _ ................ 2.4 .................. 2.4. ,. 2.4 .................

4.8 _................... 4.8 ) ................... 4.8_ 4.8 .................

7.2 ................... 7.2 ................... 7.2 ..................... 7.2 .................

Soil@ lO.5'

9.6 ................... 9.6 ................... 9.6 ...................... 9.6 TPHg<I_0.......

12.0 .................. 12.0 .................. 12.0 12.0_ .................

14.4 ................. 14.4 .................. 14.4 14.4 _ i

16.8. , 16.8 16.8 .... 16.8 ...................

:: [-

21.6 .................... __1.6 ................... 21.6 ................... 21.6 .......................................

24.0 __4.0 24.0 24.0

qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time:10:02:46 Push:C:\BASIC71\DATA\IR3-10.PSH
Date:11-21-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Time: 10:02:46 2:10.5 ft.; 29669 @ 461.4 nm Main: C:\BASIC71\DATA\IR3-10.PSH

Date: 11-21-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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16.8 0.8j ................. i __" 1 ..................

19.2 9.2 J .... _- - - ; .... 1! .................

21.6 1.6J .................

24.0 4,0 I

qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time:11:58:28 Push:C:\BASIC71\DATA\IR3-11.PSH

Date:11-21-1996 Probe:C:\BASIC71\DATA\PROBE23B,PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.

II I

1: 6.5 ft.; 89733 @ 459.3 nm

Time:11:58:28 Main:C:\BASlC71\DATA\IR3-11.PSH

Date:11-21-1996 Probe:C:\BASlC71\DATA\PROBE23B.PRB

Version:1.0 Calibration:C:\BASlC71\DATA\1213DFM.CAL
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Wavelength in nm.

I IIIIIII III IIII I III1'11 11111

1:3.4 ft.; 7828 @ 476.1 nm

Time: 11:58:28 2:4.0 ft.; 15580 @ 532.8 nm Main: C:\BASIC71\DATA\IR3-11.PSH

Date: 11-21-1996 3:4.9 ft.; 18196 @ 461.4 nm Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 4:9.4 ft.; 10445 @ 459.3 nm t Calibration: C:\BASIC71\DATA\1213DFM.CAL
I



Pressure Friction i ssification atPeak Fluor_ ce
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/
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I
' t7.2 )........ , .... _.... 7.2 ................... 7.2 7.2 J ................

1 '9.6 .................. 9.6 ................... -_ 9.6 ...................
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B=],300
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E=1,800

14.4 _ ! -
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21.6 _>1.6_ . 21.6................... <__ _.1.6..................................... ' _.

24.0 24.0 24.0 ._4.0

qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time:12:33:41 Push:C:\BASIC71\DATA\IR3-12.PSH

Probe: C:\BASIC71\DATA\PROBE23B.PRB

Date: 11-21-1996 t Calibration: C:\BASIC71\DATA\1213DFM.CALVersion: 1.0
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Wavelength in nm.

'1 llll

1:5.7 ft.; 267530 @ 480.3 nm

Time: 12:33:41 2:6.4 ft.; 101822 @ 497.1 nm Main: C:\BASIC71\DATA\IR3-12.PSH

Date: 11-21-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction :i _sification atPeak Fluor_,_ ce
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21.6_ 21.6 ................... 21.6 .................... 21.6 .................... 21.6 ....................

24.0 _>4.0 24.0 24.0 24.0

qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time: 13:00:35 Push: C:\BASIC71\DATA\IR3-13.PSH

Date: 11-21-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.
e

IIII '"

1:10.2 ft.; 4129 @ 522.3 nm

Time: 13:00:35 Main: C:\BASIC71\DATA\IR3-13.PSH

Date:11-21-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL



_ _ f_v.le _ _ i ._.,eevL < .... ,_,,gth[ _ _

Pressure Friction _ ;sification at Peak Fluor_ ce
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) /
12.0 12.0 .... I . 12.0................ 12.0...................

14.4 _ 14"41 .... !''_'! 14.4_ .... ',i.... ',i....[, i"''_ 14.4 ........... 14.4 ...................

.......1........i ....i.... 1...................

....... .ii.... ...............................................
24.0 24 0_/ !2m 24.0 24.0

qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time: 13:28:28 Push: C:\BASIC71\DATA\IR3-14.PSH
Date: 11-21-1996 Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.

II .....

1:10.1 ft.; 4922 @ 513.9 nm

Time: 13:28:28 Main:C:\BASIC71\DATA\IR3-14.PSH

Date: 11-21-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL



P e-_ressur" [ eev_ ii S( _/a_ Jgth_ _
Friction :i ssification at Peak Fluor_ 'ce
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qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time:13:56:51 Push:C:\BASIC71\DATA\IR3-15.PSH
Date: 11-21-1996 t Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 t Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:2.6 ft.; 16108 @ 411.0 nm I

Time: 13:56:51 2:3.5 ft.; 19797 @ 411.0 nm Main: C:\BASIC71\DATA\IR3-15.PSH

Date: 11-21-1996 3:5.7 ft.; 4543 @408.9 nm Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version:1.0 . Calibration:C:\BASIC71\DATA\1213DFM.CAL
t

I



i Pressure Friction ,sification at Peak Fluore_,_, se
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16.8 _ 16.8 16.8._ ........ 16.8..... 16.8...................

!iii!iii19.2_ 19.2 19.2- 19.2........... _ ..... 19.2...................
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qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time:14:58:43 Push:C:\BASIC71\DATA\IR3-16.PSH
Date:11-21-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.

......... _ _ ............. L

1:5.9 ft.; 7957 @492.9nm

Time: 14:58:43 2:6.6ft.;6803@518.1nm Main:C:\BASlC71\DATA\IR3-16.PSH

Date:11-21-1996 Probe:C:\BASIC71\DATAkPROBE23B.PRB

Version:1.0 Calibration:C:\BASlC71\DATA\1213DFM.CAL



Pressure Friction ;sification at Peak Fluorq ce
:i i!
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a b

,_0 ! ....!.... 1_o ,_o.... ....... ..................
!

........,4, _.............4.... ......................
I

....! .... ....! ..................
1'il....i ....! .........:.....:....I ...................

240 t ' ' ' i 24.0 24.01

qc (tons/square-foot) - fs (tons/square-foot) nanometers at peak

Time:15:49:57 Push:C:\BASIC71\DATA\IR3-17.PSH
Date:11-21-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.

L ........ i

1:1.9 ft.; 20356@560.2nm

Time: 15:49:57 2:6.7 ft.; 22817@524.4nm | Main:C:\BASIC71\DATA\IR3-17.PSH

Date:11-21-1996 1 Probe:C:\BASIC71\DATA\PROBE23B.PRB
Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFMoCAL



Pressure Friction _ ssification at Peak Fluor6 ce

oo ,000 oo 10.0 0.0 120 4000 600.0 oo _00000
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9.6 ....... : ......... 9.6.................... 9.6_ 9.6 9.6...................

12.0 ,i ,2.0_ 2.0_.L..._..'. '. ,2._ ,2.0_

14.4 14.4_ !4.4.......... _. ' .... 14.4 14.4....................
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L! 1F
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24.0 24.0 .)4.0 .)4.C .)4.0

qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time: 07:07:13 Push: C:\BASIC71\DATA\IR3-18.PSH

Date:11-22-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB
Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:5.5 ft.; 10329 @ 495.0 nm

Time: 07:07:13 Main: C:\BASIC71\DATA\IR3-18.PSH

Date: 11-22-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
!

!



Pressure Friction ssification at Peak Fluore ce

0.0 500.0 0.0 10.0 0.0 12. 400.0 600.0 0.0 50000.0

oo ,o h o  _L oo oo
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Dummy push to 2'

2.4 .................. 2'.4. ...................1 2.4. 2.4. 2. Soil@2.0' - - -

='-- • , "rPHd<10

4.8 ................... 4.8 .................... 4.8. 4.8. 4.8 ..................

7.2 .................. 7.2 ................... 7.2. 7.2. 7.2 ..................

9,6 .................. 9.6. } ................... 9.6. 9.6 9.6 ..................

)
12.0 .................. 12.0. 12.0. 12.0 i2.0 ...................
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.]

21.6 ......... 21.6 ............. 21.6 .......... 21.6_ ' :1.6 ....................
a

24.0 24.0 24.0 24.0 4.0 _

qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time: 07:47:02 Push: C:\BASIC71\DATA\IR3-19.PSH

Date: 11-22-1996 t Probe: C:\BASIC71\DATA\PROBE23B.PRB
Version:1.0 t Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.

1:1.3ft.;64144 @ 411.0nm

Time: 07:47:02 Main:C:\BASIC71\DATA\IR3-19.PSH

Date:11-22-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL



"" " - { h_ _ _ _i _ ne _ _ _ iee_;_ _ S4 _i [ _/m,..... gt _ .... ' ....
Pressure Friction :il ssification at Peak Fluor_i,. 'ce
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0.0 2,,.0 5,0 L, 0.0 0 0.0| , so_.o, ,' 0.0 ,) , 2so_0.0
0.0 I i 0.0 I i

\ Dummy push to

2.4 _i ..... _1 ..... 2.4_ .. [' 2.4__ .............. 2.4 2.4 ................

/
48 .... ....... 48, 48........... 48 48...................

7.2 ......... , .... _ .... 7.2_ / .................. 7.2. 7.2 7.2 ..................

9.6 t .................. 9.6 ................... 9.6 ........... 9.6 9.6 ..................
!

12.0 ................... 12.0.................... 12.0 12.0 12.0 '. .................

14.4 ........ 14.4. . : .... 14.4 ......... 14.4 14.4 ..................

16.8 _ ......... 16.8. 16.8 16.8 16.8 .................

' • 21.6 ................... 21.6 ...................
21.6_ _':.. ............ 21.6 ...... _ ........ 21.6 ....... _ .......

24.0 24.0 24.0 24.0 24.0

qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time:08:16:46 Push:C:\BASIC71\DATA\IR3-20.PSH
Date:11-22-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.
m

1:5.4 ft.; 13588 @ 539.1 nm

Time: 08:16:46 Main:C:\BASIC71\DATA\IR3-20.PSH

Date: 11-22-1996 Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction i ssification atPeak Fluor_ ce
0.0 500.0 0.0 10.0 0.0 12.0 400.0 600.0 0.0 50000.0
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4.8 . !.... i .... :.... 4.8............... 4,8................ 4.8............................

T.2 ...'- .... L.... i .... _.2.... ':.... '-.... : .... _.2 .... '-.... :_ .': .... 7.2 .... '-.... ': . ..'. ....
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TPHg<10
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14.4 ..... ;.___ '. .... ': .... 14.4 .... '; .... ', ._.': .... 14.4 i .... i...-i_-- i .... , ..................

qe (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time:08:59:34 Push:C:\BASIC71\DATA\IR3-21.PSH
Date:11-22-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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1:5.3 ft.; 6783 @ 524.4 nm I

Time: 08:59:34 2:6.9 ft.; 17054 @ 524.4 nm 1 Main: C:\BASIC71\DATA\IR3-21.PSH

Date: 11-22-1996 3:12.9 ft.; 4543 @ 492.9 nm Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction ssification at Peak Fluor_ ce
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Push:C:\BASIC71\DATA\IR3-22. PSH

Time: 09:32:31 f Probe:C:\BASIC71\DATAkPROBE23B.PRB
Date:11-22-1996

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time: 09:82:31 2:6.1 ft.; 274397 @ 478.2 nm Main: C:\BASIC71\DATA\IR3-22.PSH

Date: 11-22-1996 Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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i, Pressure Friction :,t, ssification at Peak Fluor_=_,_, ce
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qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time:08:43:17 Push:C:\BASIC71\DATA\IR3-23.PSH
Date:11-24-1996 Probe:C:\BASIC71\DATA\PROBE23D.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM,CAL
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Wavelength in nm.
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III I

1" 5.1 ft.; 109798 @ 453.0 nm

Time: 08:43:17 2:6.6 ft.; 5632 @ 501.3 nm Main: C:\BASIC71\DATA\IR3-23.PSH

Date: 11-24-1996 3:7.7 ft.; 24391 @ 530.7 nm Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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i, Pressure Friction _sification at Peak Fluor_ ce
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Time: 07:00:18 Push: C:\BASIC71\DATA\IR3-24.PSH
Date: 11-25-1996 Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:10.0 ft.; 6587 @ 429.9 nm

Time: 07:00:18 Main:C:\BASIC71\DATA\IR3-24.PSH

Date:11-25-1996 Probe:C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL



_ _ '_ _ S_.. _ _ Vav_....gth_ _ i .^, _ ..
Pressure Friction ssification at Peak Fluor_ ce
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Time: 09:25:59 Push: C:\BASIC71\DATA\IR3-25.PSH
Date:11-25-1996 Probe:C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1"7.4 ft.; 5067 @ 478.2 nm

Time: 09:25:59 Main:C:\BASIC71\DATA\IR3-25.PSH

Date: 11-25-1996 Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL



_, _ <. , _ Vav_ gth{ _ _ w
ssification at Peak Fluor_ 'ce, Pressure Friction ,,
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Time:09:55:06 Push:C:\BASIC71\DATA\IR3-26.PSH

Date:11-25-1996 Probe:C:\BASIC71\DATAkPROBE23D.PRB
Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:7.0 ft.; 89630 @ 478.2 nm

Time:09:55:06 Main:C:\BASIC71\DATA\IR3-26.PSH

Date: 11-25-1996 Probe:C:\BASIC71\DATA\PROBE23D.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.
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1:0.6 ft.; 10710 @ 411.0 nm

Time: 09:55:06 2:13.9 ft.; 7834 @ 411.0 nm Main: C:\BASIC71\DATA\IR3-26.PSH

Date: 11-25-1996 Probe:C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction ssification at Peak Fluor_ _ce
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Time:11:35:05 Push:C:\BASIC71\DATA\IR3-27.PSH
Date:11-25-1996 Probe:C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1" 8.1 ft.; 24885 @ 528.6 nm

Time: 11:35:05 Main: C:\BASIC71\DATA\IR3-27. PSH

Date: 11-25-1996 Probe:C:\BASIC71\DATA\PROBE23D.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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15ressur_ _ _.... Friction ssification at Peak Fluor_ _ce
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Time: 12:03:34 Push: C:\BASIC71\DATA\IR3-28.PSH
Date: 11-25-1996 Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.

1:5.8 ft.; 18058 @ 522.3 nm

Time: 12:03:34 2:9.4 ft.; 15068 @ 522.3 nm Main: C:\BASIC71\DATA\IR3-28.PSH

Date: 11-25-1996 Probe:C:\BASIC71\DATA\PROBE23D.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction ;sification at Peak Fluor__ ce
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Time: 12:33:19 Push:C:\BASIC71\DATA\IR3-29.PSH
Date: 11-25-1996 Probe:C:\BASIC71\DATA\PROBE23D.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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1:5.9 ft.; 10852@522.3nm

Time: 12:33:19 Main:C:\BASIC71\DATA\IR3-29.PSH

Date: 11-25-1996 Probe:C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 , Calibration: C:\BASIC71\DATA\1213DFM .CAL
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'_ _: ._/av_.__ gth( _ [ ^' _
Pressure Friction :' _sification at Peak Fluorei "_e
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Time: 13:04:20 Push: C:\BASIC71\DATA\IR3-30.PSH

Date: 11-25-1996 Probe: C:\BASIC71\DATA\PROBE23D.PRB
Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:5.9 ft.; 7776 @ 562.3 nm

Time: 13:04:20 2:6.3 ft.; 10177 @ 522.3 nm Main: C:\BASIC71\DATA\IR3-30.PSH

Date: 11-25-1996 3:9.4 ft.; 10246 @ 501.3 nm Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 4:14.7 ft.; 6454 @ 501.3 nm . Calibration: C:\BASIC71\DATA\1213DFM.CAL



_ :eev_ _ _ S_.i _ :i Na_v [ =_

i Pressure Friction S ssification at Peak Fluor_I ,ce
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qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time:13:42:00 Push:C:\BASIC71\DATA\IR3-31.PSH
Date:12-07-1996 Probe:C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time: 13:42:00 2:5.0 ft.; 123315 @ 450.9 nm Main: C:\BASIC71\DATA\IR3-31.PSH

Date: 12-07-1996 Probe: C:\BASIC71\DATA\PROBE23E.PFtB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time: 15:33:52 Push: C:\BASIC71\DATA\IR3-32.PSH
Date:12-11-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Date:12-11-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 . Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Probe: C:\BASIC71\DATA\PROBE23F.PRB
Date: 12-11-1996

i Calibration: C:\BASIC71\DATA\1 21 3DFM.CALVersion: 1.0
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Time: 16:19:04 Main:C:\BASIC71\DATA\IR3-33.PSH

Date:12-11-1996 Probe:C:\BASlC71\DATA\PROBE23F.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Date: 12-11-1996 3:15.4 ft.; 6286 @ 503.4 nm Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time:06:48:56 Probe:C:\BASIC71\DATA\PROBE23F.PRB
Date:12-12-1996 Calibration:C:_BASIC71\DATA\1213DFM.CAL

Version: 1.0
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Time: 06:48:56 Main:C:\BASIC71\DATA\IR3-34.PSH

Date:12-12-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Time:07:19:37 Push:C:\BASIC71\DATA\IR3-35.PSH
Date:12-12-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Date: 12-12-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Date:12-12-1996 t Calibration:C:\BASlC71\DATA\1213DFM.CAL
Version:1.0
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Time:08:16:21 Main:C:\BASIC71\DATA\IR3-36.PSH

Date:12-12-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Date:12-12-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Time: 08:58:20 2:10.6 ft.; 8076 @ 509.7 nm Main: C:\BASIC71\DATA\IR3-37.PSH

Date: 12-12-1996 3:13.5 ft.; 6060 @ 505.5 nm Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time: 09:32:32 Push: C:\BASIC71\DATA\IR3-38.PSH
Date: 12-12-1996 Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL

i
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Time: 09:32:32 2:14.5 ft.; 5686 @ 530.7 nm Main: C:\BASIC71\DATA\IR3-38.PSH

Date: 12-12-1996 3:15.8 ft.; 5721 @ 411.0 nm Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time: 09:37:38 Probe:C:\BASIC71\DATA\PROBE23E.PRB

Date:12-05-1996 Calibration:C:\BASIC71\DATA\1213DFM.CAL
Version: 1.0
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Date: 12-05-1996 3:6.2 ft.; 14572 @ 480.3 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB
Calibration: C:\BASIC71\DATA\1213DFM.CAL

Version: 1.0
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Time:10:32:57 Push:C:\BASlC71\DATA\B162-02.PSH
Date:12-09-1996 Probe:C:\BASlC71\DATA\PROBE23F.PRB

Version:1.0 Calibration:C:\BASlC71\DATA\1213DFM.CAL
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0:32:57 ! Main:C:\BASIC71\DATA\B162-02.PSH

Time: 1

Date: 12-09-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 . Calibration:C:\BASIC71\DATA\1213DFM.CAL



i: Pressure Friction i ;sification at Peak Fluore_ ce
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Time: 12:39:03 Push: C:\BASIC71\DATA\B162-03.PSH
Date:12-09-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Time:12:39:03 I Main:C:\BASIC71\DATA\B162-03.PSH

Date: 12-09-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction _sification at Peak Fluore. ce
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Time:13:09:17 Push:C:\BASIC71\DATA\B162-04.PSH
Date:12-09-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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1:5.2 ft.; 53369 @ 522.3 nm

Time: 13:09:17 Main: C:\BASlC71\DATA\B162-04.PSH

Date: 12-09-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction i _sification at Peak Fluorei ce

_ 0.0 500.0 0.0 20.0 0.0 12.0 400.0 600.0 0.0 50000.0

_o _,o _ J o,o _o_o t__°°_°°i

oo oo o oo oo/_
Dummypush- 2' _

2.4 ........... 2',4 ................ 2.4 ............. 2.4 2.4 ..

4.8 4.8 4.8 .................. 4.8 4.8 J ..................

)
7.2 ................. 7.2 .................. 7.2 7.2 7.2 ..................

9.6 ).................. 9.6 .................. 9.6 9.6 9.6..................

,
14.4 _ E4.4 ) .............. 14.4 |4.4 _ 4.4 ..................

16.8 ............... [6.8 ........... 16.8 ' ' ._. 16.8 _ 16.8...................
L--+----

19.2_ 19.2 .............. 19.2 ............ _ 19.2 .................... 9.2 ....................

I

21.6_ .)1.6 ................... :)1.6.................... 21.6..................... 1.6_ '................... ----'- .... ; .... ,_ ....

24.0 .)4.0 24.0 24.0 !4.0

qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time: 10:13:44 Push: C:\BASIC71\DATA\FF37-01.PSH
Date:11-22-1996 t Probe:C:\BASIC71\DATA\PROBE23B.PRB

Calibration: C:\BASIC71\DATA\1213DFM.CALVersion: 1.0 0
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1:2.2 ft.; 43573 @ 528.6 nm

Time: 10:13:44 2:3.6 ft.; 6695 @ 463.5 nm Main: C:\BASlC71\DATA\FF37-01 .PSH

Date: 11-22-1996 Probe: C:\BASlC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Pressure Friction sification at Peak Fluore! "e
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Time:12:24:30 Push:C:\BASIC71\DATA\FF37-02.PSH

Date:11-22-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB
Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time: 12:24:30 2:2.0 ft.; 6851 @ 505.5 nm Main: C:\BASIC71\DATA\FF37-02.PSH

Date: 11-22-1996 3:2.5 ft.; 7337 @ 522.3 nm Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 4:9.8 ft.; 7390 @ 507.6 nm Calibration: C:\BASIC71\DATAk1213DFM.CAL
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Time:12:55:54 Push:C:\BASIC71\DATA\FF37-03.PSH

Date:11-22-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB
Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time: 12:55:54 2:9.2 ft.; 6373 @ 497.1 nm Main: C:\BASIC71\DATA\FF37-03.PSH

Date: 11-22-1996 3:11.3 ft.; 7426 @ 520.2 nm Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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i Pressure Friction / _sification at Peak Fluorei oe

0.0 500.0 0.0 10.0 0.0 12.0 400.0 600.0 0.0 50000.0
25q).0 510 6 0 50_3.0 250 )0.0

o.o o.oIL...___ , , I _°° L_ oo :!/. o.oDummy _ush- 1' - _

i

4.8 ...... 4.8 _] ................. 4.8. 4.8 4.8 ...................

I
i

7.2 7.2 ................... 7.2. 7.2 7.2 I .................

9.6 9.6 .................... 9.6. 9,6 ................

,>
14.4 14.4_ 14.4 ......... 14,4 ............ 14.4...................

c

19.2 .... 19.2. ........... _.... 19.2 ................... 19.2 ....................

21,6 ................... 21.8 ................... __1.6 ................... _-1.6 ................... -_1.6...................

24.0 24.0 ;'4.0 __4.0 -_4.0

qc (tons/square-foot) fs (tonssquare-foot) nanometers at peak

Time:13:32:38 Push:C:\BASIC71\DATA\FF37-04.PSH

Date: 11-22-1996 Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1" 1.1 ft.; 5196 @ 457.2 nm 5:9.7 ft.; 7946 @ 524.4 nm

Time: 13:32:38 2:1.3 ft.; 13904 @ 589.6 nm Main: C:\BASIC71\DATA\FF37-04.PSH

Date: 11-22-1996 3:7.3 ft.; 5989 @ 501.3 nm Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 4:8.1 ft.; 10120 @ 522.3 nm t Calibration: C:\BASIC71\DATA\1213DFM.CAL
i t

i
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Pressure Friction _sification at Peak Fluor4, ce
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Time:14:01:30 Push:C:\BASIC71\DATA\FF37-05.PSH
Date:11-22-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1" 6.3 ft.; 1974 @ 408.9 nm 5:10.2 ft.; 6673 @ 495.0 nm

Time: 14:01:30 2:7.0 ft.; 1258 @ 408.9 nm 6:11.1 ft.; 7544 @ 497.1 nm Main: C:\BASIC71\DATA\FF37-05.PSH

Date: 11-22-1996 3:8.2 ft.; 5689 @ 495.0 nm Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 4:9.8 ft.; 6286 @ 495.0 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



+ + " _ _ - Sd, :_ _ _ gth _ : + "
: Pressure Friction _sification at Peak Fluor_ ";e
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Time: 14:31:45 Push: C:\BASIC71\DATA\FF37-06,PSH

Date: 11-22-1996 Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL



2000.0 ......................................... i .... IH"IIIt'HIII t t,lr t ' "1'111

1800.0 .......................................................................................................................

1600.0 ...................................................................................................................

7"

1400.0

>.,
0_
E 1200.0 ....................... _ ............................................. _........... ............

O 1000.0
E

O
09

_" 800.0
0

_.=
LL

600.0

400.0

200.0 ........... ............ _........... : ...................... '........... : ........... ............ : ........... .............

0.0

200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 700.0

Wavelength in nm.

III III II --, !

1:1.9 ft.; 1448@453.0nm

Time:14:31:45 Main:C:\BASIC71\DATA\FF37-06.PSH

Date:11-22-1996 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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1:6.5 ft.; 8013 @ 429.9 nm 5:12.1 ft.; 8339 @ 522.3 nm

Time: 14:31:45 2:9.5 ft.; 6456 @ 499.2 nm 6:12.7 ft.; 5062 @ 499.2 nm Main: C:\BASIC71\DATA\FF37-06.PSH

Date: 11-22-1996 3:10.3 ft.; 7168 @ 503.4 nm Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 4:10.9 ft.; 7337 @ 509.7 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



: Pressure " Friction _sification at Peak Fluore ce
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Push: C:\BASIC71\DATA\FF37-07,PSH
Time:15:09:31 Probe:C:\BASIC71\DATA\PROBE23B.PRB

Date: 11-22-1996 Calibration: C:\BASIC71\DATA\1213DFM.CAL
Version: 1.0



5000.0 IIIIIIIIIIilll i i i ) _

f+

4500.0 ....................................................................................................................... Ii

4000.0 ..................................................................................................................

3500.0 .......................................................................................................................

(D
t,-,. 3000.0 ........... . ...................... ............ , ........... ............. . .......... ...................................

c"
-- t!

o 2500.0
(_

'
"- 2000.0O

_.=
!..!_

1500.0

1000.0 '_

500.0

0.0 I
200.0 250.0 300.0 3,_0.0 400.0 450.0 500.0 550.0 600.0 650.0 700.0

Wavelengthinnm.

II

1"5.7 ft.; 222"1 @ 4_ 1.0 nm

Time: 15:09:31 2:13.8 ft.; 1925 @ 408.9 nm Main: C:\BASIC71\DATA\FF37-07.PSH

Date: 11-22-1996 Probe: C:\BASIC71\DATA\PROBE23B.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1" 9.2 ft.; 6061 @ 503.4 nm

Time: 15:09:31 2:10.9 ft.; 7040 @ 503.4 nm Main: C:\BASlC71\DATA\FF37-07.PSH

Date: 11-22-1996 3:12.0 ft.; 6957 @ 524.4 nm Probe: C:\BASlC71\DATA\PROBE23B.PRB

Version: 1.0 4:19.9 ft.; 1474 @ 522.3 nm Calibration: C:\BASlC71\DATA\1213DFM.CAL
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Pressure Friction i ssification atPeak Fluor_ ce
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Push:C:\BASIC71\DATA\FF37-08.PSH
Time:15:41:07 Probe:C:\BASIC71\DATA\PROBE23B.PRB
Date:11-22-1996 Calibration:C:\BASlC71\DATA\1213DFM.CAL

Version: 1.0
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1:10.5 ft.; 4867 @ 501.3 nm

Time: 15:41:07 2:11.8 ft.; 4419 @ 513.9 nm Main: C:\BASlC71\DATA\FF37-08.PSH

Date: 11-22-1996 3:12.7 ft.; 5594 @501.3 nm Probe: C:\BASlC71\DATA\PROBE23B.PRB

Version: 1.0 4:13.8 ft.; 4719 @499.2 nm Calibration:C:\BASIC71\DATA\1213DFM.CAL
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ii Pressure Friction _sification atPeak Fluore{ ce
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Push: C:\BASIC71\DATA\FF37-09.PSH
Time:16:14:02 Probe:C:\BASIC71\DATAkPROBE23C.PRB

Date: 11-22-1996 Calibration: C:\BASIC71\DATA\1213DFM.CAL
Version: 1.0
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1:7.1 ft.; 64324 @ 453.0 nm

Time: 16:14:02 2:9.6 ft.; 3842 @ 461.4 nm Main: C:\BASIC71\DATA\FF37-09.PSH

Date: 11-22-1996 Probe: C:\BASIC71\DATA\PROBE23C.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction ' _sification atPeak Fluor_ ce
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Time: 07:44:18 Push: C:\BASIC71\DATA\FF37-10.PSH

Date:11-23-1996 Probe:C:\BASIC71\DATA\PROBE23C.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213D FM.CAL



10000.0 I I"l' ,I, IHII I Ill ' ' I I , I , II,I'_

9ooo.b ....................................................................................................................... i

8000.0 ..................................................................................................................

7000.0 .............................................................................. ,_,, ......................................

t- 6000.0 .............

-= .OQ '
o 5000.0 ," •....

fJ . /, (/}

•_ 4000.0o ...................................................... :.:. ............................
I.L.

3000.0

2000.0 ......................................................

1000.0 .......................................................................... 7 .................................

0.0 I
200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 700.0

Wavelengthinnm. ',

1.10.2 ft.; 6689 @ 524.4 nm 5:12.8 ft.; 3795 @ 513.9 nm

Time: 07:44:18 2:10.8 ft.; 4972@513.9nm Main:C:\BASIC71\DATA\FF37-10.PSH

Date: 11-23-1996 3:11.1 ft.; 5030 @503.4nm Probe:C:\BASIC71\DATA\PROBE23C.PRB

Version: 1.0 4:12.0 ft.; 4283 @499.2nm Calibration:C:\BASIC71\DATA\1213DFM.CAL
!

!



Pressure Friction ssification at Peak Fluor_ ce
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Time:09:04:04 Push:C:\BASIC71\DATA\FF37-11.PSH
Date:11-23-1996 Probe:C:\BASIC71\DATA\PROBE23C.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Time: 09:04:04 2:12.5 ft.; 4966 @ 524.4 nm 1 Main: C:\BASIC71\DATA\FF37-11 .PSH

Date: 11-23-1996 3:13.2 ft.; 4540 @ 501.3 nm Probe: C:\BASIC71\DATA\PROBE23C.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL



i Pressure Friction :i ;sification at Peak Fluore! ce
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Date:11-23-1996 Probe:C:\BASIC71\DATA\PROBE23C.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:10.8 ft.; 8528 @ 503.4 nm 5:14.3 ft.; 3593 @ 501.3 nm

Time: 09:38:10 2:11.2 ft.; 7671 @ 495.0 nm Main: C:\BASIC71\DATA\FF37-12.PSH

Date: 11-23-1996 3:12.5 ft.; 6884 @ 499.2 nm Probe: C:\BASIC71\DATA\PROBE23C.PRB

Version: 1.0 4:13.0 ft.; 5499 @ 497.1 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



_av,__ . ....gth
i Pressure Friction ssification atPeak Fluore_ ce
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Time:10:07:50 Push:C:\BASIC71\DATA\FF37-13.PSH
Date:11-23-1996 Probe:C:\BASIC71\DATA\PROBE23C.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Time: 10:07:50 2:8.6 ft.;2474 @484.5nrn 6:12.1 ft.; 4641@499.2nm Main:C:\BASlC71\DATA\FF37-13.PSH

Date: 11-23-1996 3:9.8 ft.; 6355@503.4nm Probe:C:\BASIC71\DATA\PROBE23C.PRB

Version: 1.0 4:10.8 ft.; 4528 @503.4nm Calibration:C:\BASIC71\DATA\1213DFM.CAL



_,.,,_,|e_ _ ._,,aev_ , _ _

* _sification at Peak Fluor_ ce:i_ Pressure Friction
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Time:10:32:21 Push:C:\BASIC71\DATA\FF37-14.PSH

Date:11-23-1996 Probe:C:\BASIC71\DATA\PROBE23C.PRB
Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:3.6 ft.; 1962 @ 41 1.0 nm 5:11.9 ft.; 5084 @ 522.3 nm

Time: 10:32:21 2:9.8 ft.; 7277 @ 497.1 nm 6:12.4 ft.; 4957 @ 497.1 nm Main: C:\BASIC71\DATA\FF37-14.PSH

Date: 11-23-1996 3:10.3 ft.; 6917 @ 501.3 nm Probe: C:\BASIC71\DATA\PROBE23C.PRB

Version: 1.0 04..11.3 ft.; 7204 @ 497.1 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL

J
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_ ssification at Peak F uor_ _cePressure Friction
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Time:12:54:02 Push:C:\BASIC71\DATA\FF37-15.PSH

Date: 11-23-1996 _ Probe: C:\BASIC71\DATA\PROBE23C.PRB
Version:1.0 I Calibration:C:\BASIC71\DATA\1213DFM.CAL
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' lip I 'Ill I

1:5.9 ft.; 280970 @497.1 nm

Time: 12:54:02 2:6.5 ft.; 280163 @ 526.5 nm Main: C:\BASIC71\DATA\FF37-15.PSH

Date:11-23-1996 Probe:C:\BASIC71\DATA\PROBE23C.PRB

Version:1.0 . Calibration:C:\BASlC71\DATA\1213DFM.CAL
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1:3.6 ft.; 5912 @478.2 nm

Time: 12:54:02 2:4.2 ft.; 9821 @476.1 nm Main: C:\BASIC71\DATA\FF37-15.PSH

Date: 11-23-1996 3:7.2 ft.; 1661 @ 474.0 nm Probe: C:\BASIC71\DATA\PROBE23C.PRB

Version: 1.0 4:7.6 ft.; 1357 @ 518.1 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction ssification atPeak Fluor_ _ce
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Time:13:46:09 Push:C:\BASIC71\DATA\FF37-16.PSH

Date: 11-23-1996 Probe: C:\BASIC71\DATA\PROBE23C.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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1:2.2 ft.; 4253 @ 587.5 nm 5:10.3 ft.; 7998 @ 497.1 nm

Time: 13:46:09 2:7.4 ft.; 2432 @ 518.1 nm 6:11.4 ft.; 7619 @ 526.5 nm Main: C:\BASIC71\DATA\FF37-16.PSH

Date: 11-23-1996 3:8.7 ft.; 4500 @ 497.1 nm Probe: C:\BASIC71\DATA\PROBE23C.PRB

Version: 1.0 4:9.6 ft.; 6722 @ 499.2 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction ssification atPeak Fluor_ ce
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Time:14:16:18 Push:C:\BASIC71\DATA\FF37-17.PSH

Date: 11-23-1996 Probe: C:\BASIC71\DATA\PROBE23C.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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: 8.4 ft.; 11738 @ 520.2 nm

Time: 14:16:18 2:9.5 ft.; 8303 @ 511.8 nm Main: C:\BASIC71\DATA\FF37-17.PSH

Date: 11-23-1996 3:11.1 ft.; 8665 @ 522.3 nm Probe: C:\BASIC71\DATA\PROBE23C.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time: 15:07:07 Push: C:\BASIC71\DATA\FF37.18.PSH
Date:11-23-1996 t Probe:C:\BASIC71\DATA\PROBE23C.PRB

Version: 1.0 I Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:1.1 ft.; 4343 @ 551.8 nm 5:10.8 ft.; 5548 @ 518.1 nm

Time: 15:07:07 2:8.1 ft.; 7478 @ 511.8 nm 6:11.7 ft.; 4283 @ 524.4 nm Main: C:\BASIC71\DATA\FF37-18.PSH

Date: 11-23-1996 3:8.8 ft.; 7219 @ 499.2 nm Probe: C:\BASIC71\DATA\PROBE23C.PRB

Version: 1.0 4:9.9 ft.; 5199 @ 509.7 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



_ ne _ _ _ _- ,Va,,,..,,..,,ut._ _, ,,
Pressure Friction ssification at Peak Fluonl _ce
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Time:15:47:05 Push:C:\BASIC71\DATA\FF37-19.PSH
Date:11-23-1996 Probe:C:\BASIC71\DATA\PROBE23C.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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1:8.4 ft.; 4301 @ 499.2 nm 5:11.0 ft.; 4077 @ 495.0 nm

Time: 15:47:05 2:9.7 ft.; 3067 @ 457.2 nm Main: C:\BASIC71\DATA\FF37-19.PSH

Date: 11-23-1996 3:10.4 ft.; 5884 @ 501.3 nm Probe: C:\BASIC71\DATA\PROBE23C.PRB

Version: 1.0 4:11.2 ft.; 4626 @ 495.0 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



i Pressure Friction ,, _sification at Peak Fluor_ ce
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Time:07:28:33 Push:C:\BASIC71\DATA\FF37-20PSH
Date:11-24-1996 Probe:C:\BASIC71\DATA\PROBE23DPRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFMCAL
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1:4.2 ft.; 6882 @ 585.4 nm

Time: 07:28:33 2:4.7 ft.; 6876 @ 562.3 nm Main: C:\BASIC71\DATA\FF37-20.PSH

Date: 11-24-1996 3:5.8 ft.; 39075 @ 457.2 nm Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 4:10.0 ft.; 10750 @ 497.1 nm Calibration: C:\BASIC71\DATA\1213DFM CAL
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Pressure Friction ssification at Peak Fluor_ _ce
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Time: 08:02:46 Push: C:\BASIC71\DATA\FF37-21.PSH
Date: 11-24-1996 Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time: 08:02:46 2:4.9 ft.; 1888@408.9nm Main:C:\BASIC71\DATA\FF37-21.PSH

Date:11-24-1996 Probe:C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 , . Calibration: C:\BASIC71\DATA\1213DFM.CAL

i
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1" 8.2 ft.; 5005 @ 495.0 nrn 5:10.8 ft.; 4787 @ 499.2 nm

Time: 08:02:46 2:8.6 ft.; 5452 @ 516.0 nm Main: C:\BASIC71\DATA\FF37-21 .PSH

Date: 11-24-1996 3:9.5 ft.; 5675 @ 509.7 nm Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 4:10.2 ft.; 4527 @ 478.2 nm Calibration: C:\BASIC71\DATA\1213DFM .CAL



Pressure Friction ssification at Peak Fluor_ ,ce
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Time:08:22:27 Push:C:\BASIC71\DATA\FF37-22.PSH
Date:12-07-1996 Probe:C:\BASIC71\DATA\PROBE23E.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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I: 4.4 ft.; 1867 @ 522.3 nm

Time: 08:22:27 2:11.5 ft.; 4823 @ 495.0 nm Main: C:\BASIC71\DATA\FF37-22.PSH

Date: 12-07-1996 3:12.4 ft.; 3779 @ 509.7 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 4:13.3 ft.; 2939 @ 516.0 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
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i Pressure Friction ::i ssification at Peak Fluore{ ,ce• \
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Time:12:07:56 Push:C:\BASIC71\DATA\FF37-23.PSH
Date:12-07-1996 Probe:C:\BASIC71\DATA\PROBE23E.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Pressure Friction " { "ssification at Peak Fluor_ qce: i i
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Time: 12:36:48 Push: C:\BASlC71\DATA\FF37-24.PS H
Date:12-07-1996 Probe:C:\BASlC71\DATA\PROBE23E.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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1:5.2 ft.; 2570 @581.2nm i

Time: 12:36:48 2:12.7 ft.; 2876 @469.8nm I Main:C:\BASIC71\DATA\FF37-24.PSH

Date: 12-07-1996 3:12.9 ft.; 2781 @495.0nm Probe:C:\BASIC71\DATA\PROBE23E.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL



_' Pressure Friction , 'ssification at Peak Fluor_ ice
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Time: 12:41:34 Push: C:\BASIC71\DATA\FF37-25.PSH

Date:12-11-1996 t Probe:C:\BASIC71\DATA\PROBE23F.PRB
*t

Version: 1.0 _ Calibration: C:\BASIC71\DATA\1213DFM.CAL
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[]

1:4.4 ft.; 4580 @ 593.8 nm i

Time: 12:41:34 2:9.7 ft.; 5848 @ 511.8 nm 1 Main: C:\BASIC71\DATA\FF37-25.PSH

Date: 12-11-1996 3:11.5 ft.; 5710 @ 522.3 nm Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 4:12.3 ft.; 4680 @ 516.0 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



t :'-'qe _ _ _ '_'eevr _ _ -_ S_ _ C "Vav_ ' gth( _ _ - w _ iPressure _ _ t-ricti6n _ _ ssification at Peak Fluor¢ _ce
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Time:13:08:26 Push:C:\BASIC71\DATA\FF37-26.PSH
Date:12-11-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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1:7.1 ft.; 1554 @ 534.9 nm 5:11.4 ft.; 9443 @ 518.1 nm

Time: 13:08:26 2:7.8 ft.; 3254 @ 526.5 nm Main: C:\BASIC71\DATA\FF37-26.PSH

Date: 12-11-1996 3:9.4 ft.; 5338 @ 522.3 nm Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 4:10.3 ft.; 5942 @ 503.4 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction ssification atPeak Fluor6 ce
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Time: 13:34:54 Push:C:\BASIC71\DATA\FF37-27.PSH
Date:12-11-1996 Probe:C:\BASIC71\DATAkPROBE23F.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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1:6.7 ft.; 2657 @ 478.2 nm 5:11.1 ft.; 12045 @478.2 nm

Time: 13:34:54 2:7.8 ft.; 16943@478.2nm 6:11.8 ft.; 29610@490.8nm Main:C:\BASlC71\DATA\FF37-27.PSH

Date: 12-1 1-1996 3:8.9 ft.; 8914 @ 467.7 nm 7:12.4 ft.; 17822 @ 476.1nm Probe: C:\BASlC71\DATA\PROBE23F.PRB

Version: 1.0 4:10.3ft.;15032@488.7nm Calibration:C:\BASlC71\DATA\1213DFM.CAL
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Pressure Friction 3sification at Peak Fluorej ce
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Time: 14:04:58 Push: C:\BASIC71\DATA\FF37-28.PSH
Date: 12-11-1996 Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:7.3 ft.; 2950 @ 520.2 nm

Time: 14:04:58 2:9.3 ft.; 6126 @ 520.2 nm Main: C:\BASIC71\DATA\FF37-28.PSH

Date: 12-11-1996 3:10.6 ft.; 5772 @ 503.4 nm Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM .CAL
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Pressure Friction _sification at Peak Fluor_ ce
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Time:15:04:31 Push:C:\BASIC71\DATA\FF37-29.PSH
Date: 12-11-1996 t Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 _ Calibration: C:\BASiC71\DATA\1213DFM.CAL



+ _ _ _ _ +_ _ _ 7 ..,,al ,..,,to _ _ _ _ _'
S

20000.0 I I IIIII i II I II I I III III IIIIIIIIIIII I_
\

18000.0 ............................................... : .......................................................................

16000.0

14000.0 ,_

12000.0 .............................

= .@
o 10000.0 ................................................

o

8000.0
0

ml J , ! ,

6000.0 .................................................. . ......

4000.0 ...........................................

2000.0

0.0 t
200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 700J

Wavelength in nm.

iliHlll, II I
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Time: 15:04:31 2:3.8 ft.; 10365@574.9nm 6:10.5 ft.; 9448 @513.9nm Main:C:\BASIC71\DATA\FF37-29.PSH

Date: 12-11-1996 3:6.6 ft.; 13728@453.0nm Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 4:8.7 ft.; 6858 @520.2nm Calibration:C:\BASIC71\DATA\1213DFM.CAL



0- _"'_qe _ :_ _ O,eevC _, Sq" : _ "Vav_" gth{ _ _- w :
__.r_= _ _ Friction ssification atPeak Fluor_ _ce_re__.v _
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Push:C:\BASIC71\DATA\IR13-01.PSH
Time:13:32:44 Probe:C:\BASIC71\DATA\PROBE23D.PRB
Date:12-02-1996 Calibration:C:\BASIC71\DATA\1213DFM.CAL

Version: 1.0
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Time: 13:32:44 =2:8.3 ft.; 196142 @ 524.4 nm 6:11.6 ft.; 139581 @ 503.4 nm Main: C:\BASIC71\DATA\IR13-01 .PSH

Date: 12-02-1996 3:8.7 ft.; 255247 @ 522.3 nm 7:13.3 ft.; 112167 @ 503.4 nm Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 4:10.3 ft.; 90390 @ 522.3 nm 8:14.8 ft.; 163414 @ 522.3 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction _ ssification at Peak Fluor_ 'ce
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Time:14:53:09 Push:C:\BASIC71\DATA\IR13-02.PSH

Date:12-02-1996 Probe:C:\BASIC71\DATA\PROBE23D.PRB
Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:6.3 ft.; 25015 @ 532.8 nm 5:9.8 ft.; 51272 @ 522.3 nm

Time: 14:53:09 2:7.8 ft.; 41721 @ 524.4 nm 6:10.4 ft.; 71745 @ 522.3 nm Main: C:\BASIC71\DATA\IR13-02.PSH

Date: 12-02-1996 3:8.2 ft.; 75085 @ 520.2 nm 7:11.1 ft.; 123325 @ 524.4 nm Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 4:8.7 ft.; 42192 @ 524.4 nm 8:11.5 ft.; 96011 @ 522.3 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time: 14:53:09 2:13.5 ft.; 120091 @ 524.4 nm 6:15.8 ft.; 95793 @ 520.2 nm Main: C:\BASIC71\DATA\IR13-02.PSH

Date: 12-02-1996 3:13.8 ft.; 128572 @ 511.8 nm Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 4:14.7 ft.; 99911 @ 524.4 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
1
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Pressure Friction _sification atPeak Fluore ce
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t Probe: C:\BASIC71\DATA\PROBE23D.PRBDate:12-03-1996 0
Version:1,0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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1:6.1 ft.; 4452 @ 480.3 nrn

Time: 07:37:09 2:7.0 ft.; 3575 @ 503.4 nm Main: C:\BASlC71\DATA\IR13-03.PSH

Date: 12-03-1996 3:10.4 ft.; 3718 @ 520.2 nm Probe: C:\BASlC71\DATA\PROBE23D.PRB

Version: 1.0 4:11.8 ft.; 2371 @ 524.4 nm Calibration: C:\BASlC71\DATA\1213DFM.CAL
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1:0.8 ft.; 16479 @ 589.6 nm

Time: 07:37:09 Main:C:\BASIC71\DATA\IR13-03.PSH

Date: 12-03-1996 Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version:1.0 Calibration:C:\BASlC71\DATA\1213DFM.CAL



_ le _ _ _ -£ev_ _ _ Sci _ _ Vav_ gthi _ _- N
Pressure Friction ssification at Peak FLuor_ 'ce
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Time:08:09:54 Push:C:\BASIC71\DATA\IR13-04.PSH
Date:12-03-1996 Probe:C:\BASIC71\DATA\PROBE23D.PRB

Version:1,0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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1:8.4 ft.; 102194 @ 520.2 nm !

Time: 08:09:54 2:8.6 ft.; 97358 @ 522.3 nm I Main: C:\BASIC71\DATA\IR13-O4.PSH

Date: 12-03-1996 3:8.9 ft.; 102156 @ 513.9 nm Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 4:10.2 ft.; 11541 @ 522.3 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



" I_ressure Friction ssification at Peak Fluor_ _ce
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Time: 06:58:27 Push: C:\BASIC71\DATA\IR13-05.PSH

Date: 12-05-1996 Probe: C:\BASIC71\DATA\PROBE23E.PRB
Version: 1,0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:2.8 ft.; 4426 @ 455.1 nm 5:11.8 ft.; 1207 @ 411.0 nm

Time: 06:58:27 2:3.3 ft.; 7665 @ 465.6 nm 6:12.6 ft.; 1376 @ 480.3 nm Main: C:\BASIC71\DATA\IR13-05.PSH

Date: 12-05-1996 3:10.7 ft.; 2951 @ 520.2 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 4:11.3 ft.; 1492 @ 413.1 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
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_ _'-" "le _ _ _ -'ee_ _ _ Sc_ _ i Vav_...... gth_ _ _ ._ _^, _
Pressure Friction i ssification at Peak Fluor_ _ce
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Time: 07:52:40 Push: C:\BASIC71\DATA\IR13-06.PSH

Date: 12-05-1996 t Probe: C:\BASIC71\DATA\PROBE23E.PRB
Version: 1.0 0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:2.8 ft.; 5508 @ 411.0 nm 5:10.7 ft.; 1783 @ 408.9 nm

Time: 07:52:40 2:6.1 ft.; 4335 @ 467.7 nm Main: C:\BASIC71\DATA\IR13-06.PSH

Date: 12-05-1996 3:6.3 ft.; 4668 @ 476.1 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 4:10.3 ft.; 2413 @ 411.0 nm Calibration: _ ---. ,_.v----,-,n--_,,,-, ourlVl b/_LC:\RA_qlrt'71W'tAT^',-_ ,_-_,'_r_r-, ,.,-.--,



Pressure Friction _ ssification atPeak Fluorq ce
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Push: C:\BASIC71\DATA\IR13-07.PSH
Time:08:21:10 Probe:C:\BASIC71\DATA\PROBE23E.PRB
Date: 12-05-1996 Calibration: C:\BASIC71\DATA\1213DFM.CAL

Version: 1.0
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1:7.0 ft.; 172935 @ 524.4 nm 5:11.2 ft.; 57392 @ 497.1 nm

Time: 08:21:10 2:8.4 ft.; 55553 @ 522.3 nm 6:12.7 ft.; 70482 @ 497.1 nm Main: C:\BASIC71\DATA\IR13-07.PSH

Date: 12-05-1996 3:9.5 ft.; 59201 @ 499.2 nm 7:14.2 ft.; 138299 @ 520.2 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 4:10.0 ft.; 95509 @ 501.3 nm 8:15.3 ft.; 82064 @ 520.2 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:16.1 ft.; 101627 @ 513.9 nm 5:18.8 ft.; 51510 @ 497.1 nm

Time: 08:21:10 2:17.0 ft.; 114342 @ 518.1 nm 6:19.5 ft.; 22069 @ 488.7 nm Main: C:\BASIC71\DATA\IR13-07,PSH

Date: 12-05-1996 3:17.4 ft.; 110363 @ 499.2 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 4:18.2 ft.; 55731 @ 499.2 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time: 16:32:03 Push: C:\BASIC71\DATA\IR13-08.PSH

Date:12-06-1996 Probe:C:\BASIC71\DATA\PROBE23E.PRB
Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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1:7.8 ft.; 2214 @ 522.3 nm 5:13.5 ft.; 3020 @499.2 nm I

Time: 16:32:03 2:8.7 ft.; 2041 @ 503.4 nm 6:13.9 ft.; 3389 @ 486.6 nm I Main: C:\BASIC71\DATA\IR13-08.PSH

Date: 12-06-1996 3:10.6 ft.; 3245 @ 476.1 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 4:11.1 ft.; 3876 @ 495.0 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
t
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Date:12-07-1996 t Probe:C:\BASIC71\DATA\PROBE23E.PRB

t
Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.

1:9.5 ft.; 5475 @ 513.9 nm

Time: 07:03:07 2:10.6 ft.; 3312 @ 522.3 nm Main: C:\BASIC71\DATA\IR13-09.PSH

Date: 12-07-1996 3:12.9 ft.; 2629 @ 486.6 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 4:14.0 ft.; 4214 @ 499.2 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time:07:34:32 Push:C:\BASIC71\DATA\IR13-10.PSH
Date:12-07-1996 Probe:C:\BASIC71\DATA\PROBE23E.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.
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1:8.1 ft.; 3455 @ 497.1 nm 5:13.4 ft.; 4710 @ 495.0 nm

Time: 07:34:32 2:9.8 ft.; 4471 @ 476.1 nm 6:14.2 ft.; 4469 @ 492.9 nm Main: C:\BASIC71\DATA\IR13-10.PSH

Date: 12-07-1996 3:11.2 ft.; 4319 @ 501.3 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 4:11.6 ft.; 4301 @ 513.9 nm t Calibration: C:\BASIC71\DATA\1213DFM.CAL
!
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Time:07:59:24 Push:C:\BASIC71\DATA\IR13-11.PSH
Date: 12-07-1996 Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.

1:5.6 ft.; 38015 @ 501.3 nm

Time: 07:59:24 2:6.2 ft.; 34215 @ 522.3 nm Main: C:\BASIC71\DATA\IR13-11 .PSH

Date: 12-07-1996 Probe:C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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; Pressure Friction _sification at Peak Fluor_ ce
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Time: 14:22:43 Push: C:\BASIC71\DATA\TOW-01 .PSH
Date: 12-07-1996 Probe: C:\BASIC71kDATA\PROBE23E.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:3.9 ft.; 12171 @ 587.5 nm

Time:14:22:43 Main:C:\BASIC71\DATA\TOW-01.PSH

Date:12-07-1996 Probe:C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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,_ Pressure Friction _sification at Peak Fluorel ce
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Time:14:55:33 Push:C:\BASIC71\DATA\TOW-02.PSH
Date:12-07-1996 Probe:C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM,CAL
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Wavelength in nm.
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1:5.9 ft.; 1072 @ 541.2 nm

Time: 14:55:33 2:10.9 ft.; 5801 @ 497.1 nm Main: C:\BASIC71\DATA\TOW-02.PSH

Date: 12-07-1996 3:12.0 ft.; 7074 @ 490.8 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time:15:32:44 Push:C:\BASlC71\DATA\TOW-03.PSH

Date:12-07-1996 t Probe:C:\BASIC71\DATA\PROBE23E.PRB
Version: 1.0 _ Calibration: C:\BASIC71\DATA\1213DFM.CAL



.... ctral PI t(s)
500000.0 I iill IIIIIIII II IIIIIIIIIIIII II I IllII,e IIII IIIIll'llllll I _

Iq

450000.0

400000.0 ............ . .......... , ....................... : ........................ . .......... ............ : ........... ,...........

350000.0 .......................................................................................................................

>..,
¢._
¢- 300000.0

............................................................................... .0.... O ............................
_ ,."

I1_ "
o 250000.0
t--

O

•_ 200000.0
O

_.=
LL

150000.0

100000.0

50000.0

0.0
200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 700.0
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II IIIII

1:5.7 ft.; 112029 @ 471.9 nm 5:10.9 ft.; 16263 @ 524.4 nm

Time: 15:32:44 2:6.8 ft.; 278246 @ 558.1 nm Main: C:\BASlC71\DATA\TOW-03.PSH

Date: 12-07-1996 3:7.2 ft.; 272729 @ 524.4 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 4:7.7 ft.; 45489 @ 499.2 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Pressure Friction ; ;sification at Peak Fluorc, ce

0.0 200.0 0.0 5.0 0.0 12.0 400.0 600.0 0.0 50000.0

. 100.0 0.0 I ...... I 215 l | 0.0 J I 6t0 I / 0.0 ' 50).0 I ' 250)0.00.0 / _ / I 0,0 h

. my usht ' . , .(

2.4 .... : .... : .... i 2..... : .... ; .... ; 24 .... : .... _ 24 ......... i 244 ..................

4.8 .... ! .... ! .... : "'I 4.8 .... !... i .... ! .... 4.8 .... i .... i ....... 4.8 .... : .... :... 4.8 ..................

I

9.6 .... L.... L.... _ .... 9.6 .... [ .... ' .... [ .... 9.6 .... L .... ' 9.6 ..................

.... :: .... 1 ........ 2.0 .... i .... , 120 ...............
12.0 12.0

i

4 lfli ........!1 1.... ....I 44.... 4i

....................i,,.,l................, ...................
r Id I! i
l _,24.0_.: : : | ,4.0,24.0 _.4.0

qc (tonssquare-foot) fs (tons/square-foot) nanometers at peak

Time:16:02:40 Push:C:\BASIC71\DATA\TOW-04.PSH
Date:12-07-1996 Probe:C:\BASIC71\DATA\PROBE23E.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.

1:14.1 ft.; 6372 @ 497.1 nm

Time: 16:02:40 2:19.9 ft.; 7666 @ 478.2 nm Main: C:\BASIC71\DATA\TOW-04.PSH

Date:12-07-1996 Probe:C:\BASIC71\DATA\PROBE23E.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Pressure Friction :i ssification at Peak Fluor_ ce
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Time:15:38:05 Push:C:\BASIC71\DATA\SPL-O1.PSH
Date:12-03-1996 t Probe:C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 _ Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:14.1 ft.; 1484 @524.4nm

Time: 15:38:05 2:15.8ft.;5296@499.2nm Main:C:\BASIC71\DATA\SPL-O1.PSH

Date: 12-03-1996 3:16.9 ft.; 5988 @497.1nm Probe:C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 4:18.5 ft.; 8149 @520.2nm Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Time:16:10:14 Push:C:\BASIC71\DATA\SPL-02.PSH
Date: 12-03-1996 Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.
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IIIIIIII I IIIII IIII IIIII I

1:2.9 ft.; 1559 @ 585.4 nm 5:12.9 ft.; 2217 @ 411.0 nm

Time: 16:10:14 2:3.8 ft.; 12895 @ 591.7 nm 6:14.3 ft.; 4526 @ 411.0 nm Main: C:\BASIC71\DATA\SPL-02.PSH

Date: 12-03-1996 3:6.5 ft.; 5199 @411.0 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1,0 4:10.9 ft.; 2191 @ 408.9 nm t Calibration: C:\BASIC71\DATA\1213DFM.CAL
I



Pressure Friction _sification at Peak Fluor_ 'ce
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qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time:07:04:00 Push:C:\BASIC71\DATA\SPL-03.PSH
Date:12-04-1996 Probe:C:\BASIC71\DATA\PROBE23E.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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I

1:1.5 ft.; 10076 @ 539.1 nm 5:13.5 ft.; 6843 @ 522.3 nrn

Time: 07:04:00 2:2.3 ft.; 8532 @ 587.5 nm 6:15.0 ft.; 12771 @ 530.7 nm Main: C:\BASIC71\DATA\SPL-03.PSH

Date: 12-04-1996 3:2.9 ft.; 2852 @ 585.4 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 4:4.7 ft.; 2666 @ 471.9 nm Calibration: C:\BASIC71\DATA\1213D FM.CAL
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l Pressure Friction sification atPeak Fluorei _e
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Time:08:48:05 Push:C:\BASIC71\DATA\FS-01.PSH

Date: 12-03-1996 Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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1:8.1 ft.; 223824 @ 461.4 nm

Time: 08:48:05 Main: C:\BASIC71\DATA\FS-01.PSH

Date: 12-03-1996 Probe:C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
t

i



_ _ _ ._/av_.... gth_ _ - -
Pressure Friction ssification atPeak Fluore ce

'_ 500.0 0.0 5.0 0.0 12.0 400.0 600.0 0.0 50000.0
0.0 25 .0 2 50 .0 250_)0.0

0.0 _) 0.0 _ I 610 I 0.0 I _ 0.0 I

3.0 ............. 3.0 ............ 3.0 .... 3.0 3.0 ....................

6.0 ................. 6.0 ................. 6.0 _ 6.0 j 6.0 ....................

9.0 ) 9.0 _ 9.0 J 9.0 _ 9.0 _

................................... !ii!
12.0 .................. _................ 12.0_ 2.0 12.0 ...................

15.0 _ 15.0_ 15.0_ 15.0..................

18.0 I 18.0_ 18.0 ..... ; ......... '. .... 18.0_ 18.0.....................................................

21.0 .................. 21.0 ................... 21.0 ................... __1.0_ ' 21.0 ....................

24.0 ................... 24.0 ..... _ .... _ ......... 24.0 .................... -_4,0.................... 24.0 ....................

27.0 .................... 27.0 .................... 27.0 .................... 27.0.................... 27.0....................

30.0 30.0 30.0 30.0 30.0

qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time: 13:12:29 Push:C:\BASIC71\DATA\FS-02.PSH
Date:12-03-1996 Probe:C:\BASIC71\DATA\PROBE23D.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.

1:1.1 ft.; 12535 @ 411.0 nm

Time: 13:12:29 2:1.6 ft.; 5515 @ 411.0 nm Main: C:\BASIC71\DATA\FS-02.PSH

Date: 12-03-1996 3:12.5 ft.; 4030 @ 511.8 nm Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 4:19.8 ft.; 5738 @ 499.2 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Pressure Friction :i sification at Peak Fluorel "_e
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Push: C:\BAStC71\DATA\FS-O3.PSH
Time: 13:59:09 t Probe: C:\BASIC71\DATA\PROBE23D.PRB
Date:12-03-1996 t

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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e

llllll IIII UII I '1#

1" 1.0 ft.; 15583 @ 528.6 nm

Time: 13:59:09 2:1.7 ft.; 8740 @ 558.1 nm Main: C:\BASIC71\DATA\FS-03.PSH

Date: 12-03-1996 3:20.6 ft.; 7930 @ 465.6 nm Probe: C:\BASIC71\DATA\PROBE23D.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Pressure Friction ssification at Peak Fluore 'ce
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Time:09:47:43 Push:C:\BASlC71\DATA\IR5-01.PSH
Date:12-04-1996 Probe:C:\BASlC71\DATA\PROBE23E.PRB

Version:1.0 Calibration:C:\BASlC71\DATA\1213DFM.CAL



:i Spec[ral Pill(s) _ _ ' _
i10000.0 i iiiiiiiiiiii iiiiii i i l I i i i i iiiiii ii i i illil"" H_,,_

9000.0 .......................................................................................................................

8000.0

7000.0 .......................................................................................................................

c- 6000.0

c-

o 5000.0 .........................................................
¢-
¢D
o

4000.0o

ii

3000.0

2000.0 ....................................................................................................

1000.0

0.0 L

200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 700.0

Wavelength in nm.

IIIllI I III Hill

1:14.8 ft.; 6203 @ 526.5 nm

Time: 09:47:43 2:15.9 ft.; 6085 @ 501.3 nm Main: C:\BASIC71\DATA\IR5-01.PSH

Date: 12-04-1996 3:17.0 ft.; 6245 @ 499.2 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1" 32,6 ft.; 5767 @ 492.9 nm 5:35.8 ft.; 5025 @ 509.7 nm

Time: 09:47:43 2:33,2 ft.; 5842 @ 497.1 nm Main: C:\BASIC71\DATA\IR5-01,PSH

Date: 12-04-1996 3:34.5 ft.; 12495 @ 522.3 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 4:35.0 ft.; 8643 @ 526.5 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
I
!



_ Pressure Friction i_ "_sification at Peak Fluor_ 'ce
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qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time: 12:06:59 Push: C:\BASIC71\DATA\IR5-02.PSH
Date: 12-04-1996 Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.

I IIII llll

1: 4.0 ft.; 73758 @ 450.9 nm

Time: 12:06:59 2:5.4 ft.; 64001 @ 457.2 nm Main: C:\BASIC71\DATA\IR5-02.PSH

Date: 12-04-1996 3:6.3 ft.; 41465 @ 455.1 nm Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 4:10.8 ft.; 61408 @ 461.4 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



't

Pressure Friction _i ;sification at Peak F uore, ce
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Time:07:21:18 Push:C:\BASIC71\DATA\IR5-03.PSH

Date:12-09-1996 t Probe:C:\BASIC71\DATA\PROBE23E.PRB
l

Version: 1.0 Calibration: C:\BASIC71 \DATA\1213DFM.CAL
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I

1"7.3 ft.; 134061@432.0nm

Time: 07:21:18 2:8.2 ft.; 123761@444.6nm Main:C:\BASIC71\DATA\IR5-03.PSH

Date: 12-09-1996 3:8.9 ft.; 35109@453.0nm Probe:C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 4:9.3 ft.; 40977@432.0nm Calibration:C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction _sification atPeak Fluor_ ce
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qc (tons/square-foot) fs (tons/square-foot) nanometers at peak

Time:09:07:18 Push:C:\BASIC71\DATA\IR5-04.PSH
Date:12-09-1996 Probe:C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:7.4 ft.; 73089 @ 450.9 nm

Time: 09:07:18 2:7.9 ft.; 235595 @ 453.0 nm Main: C:\BASIC71\DATA\IR5-04.PSH

Date: 12-09-1996 Probe: C:\BASIC71\DATA\PROBE23E.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time:10:15:02 Push:C:\BASIC71\DATA\IR5-05.PSH

Date: 12-12-1996 l Probe: C:\BASIC71\DATA\PROBE23F.PRB
Version:1.0 _ Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.
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1:1.1 ft.; 31787 @ 411.0 nm

Time: 10:15:02 Main:C:\BASIC71\DATA\IR5-05.PSH

Date: 12-12-1996 Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Time: 10:15:02 2:8.4 ft.; 3178 @ 408.9 nm 6:35.2 ft.; 7422 @ 507.6 nm Main: C:\BASlC71\DATA\IR5-05.PSH

Date: 12-12-1996 3:15.1 ft.; 4422 @ 495.0 nm 7:36.7 ft.; 9008 @ 524.4 nm Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 4:16.7 ft.; 10727 @ 501.3 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction ssification at Peak FluorE _ce
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Time: 13:46:29 Push:C:\BASIC71\DATA\IR5-06.PSH
Date:12-12-1996 t Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version:1.0 _ Calibration:C:\BASIC71\DATA\1213DFM.CAL
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1:14.7 ft.; 8822 @ 501.3 nm 5:36.1 ft.; 7437 @ 497.1 nm

Time: 13:46:29 2:29.8 ft.; 7596 @ 474.0 nm 6:36.6 ft.; 8629 @ 497.1 nm Main: C:\BASIC71\DATA\IR5-06.PSH

Date: 12-12-1996 3:30.6 ft.; 7251 @ 499.2 nm Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 4:32.6 ft.; 6801 @ 505.5 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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Time: 14-'29_06 . 2:14.8 ft._ 5141 @ 495.0 nrn 6:36.2 ft._ 8063 @ 518.1 nrn Main." C;\BAS, 071,[_ATA\, R5-07. PSH

Date: 12-12-1996 I_:: 16.5 ft.; 6211 @ 501.3 nm 7:36.6 ft.; 8591 @ 518.1 nm Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 30.8 ft.; 7457 @ 503.4 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction sification at Peak Fluorei _e
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Time: 15:40:40 Push: C:\BASIC71\DATA\IR5-08,PSH
Date: 12-12-1996 t Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 t Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1"2.1 ft.; 3313 @ 478.2 nm 5:20.9 ft,; 6291 @ 522.3 nm

Time: 15:40:40 2:8.3 ft.; 1526 @ 411.0 nm 6:30.2 ft.; 6904 @ 516.0 nm Main:C:\BASIC71\DATA\IR5-08.PSH

Date: 12-12-1996 3:14.8 ft.; 3876 @ 505.5 nm 7:38.6 ft,; 10056 @ 526.5 nm Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 4:16.8 ft.; 4814 @ 488.7 nm Calibration:C:\BASIC71\DATA\1213DFM.CAL
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'{ Pressure Friction _ sification at Peak Fluore,,i _ e
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Time: 06:38:10 Push: C:\BASIC71\DATA\IR5-09.PSH
Date:12-13-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Wavelength in nm.
e

1:1.9 ft.; 13729 @ 432.0 nm

Time: 06:38:10 2:15.9 ft.; 4330 @ 524.4 nm Main: C:\BASIC71\DATA\IR5-09.PSH

Date: 12-13-1996 3:34.0 ft.; 8443 @ 524.4 nm Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 4:36.7 ft.; 7315 @ 520.2 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL



Pressure Friction _sification atPeak Fluor£_ se
50000.0

0.0 50_).0 1000.0 0.0 1(].0 2O.O 0.0 _ 610 12.0 400.0 50p.0 600.0 0.0 250q)0.0

oo ooI oo.ii !5.4 ............... 5.4 ........ . 5.4 ....... ' I 5.4 .......... 5.4 ..................

10.8 ................ 10.8 .................. 10.8 i, i__, , 10.8 ..... ' 10.8 JJ ..................

I

16.2 16.2 ................... 16.2 ...... 16.2 ................. 16.2 ] .................

I

I
21.6 21.6 ................... 21.6 ....... 21.6 J ...... 21.6 __ ................

I

27.0 ................... 27.0 .................. 27.0 j 27.0 ................. 27.0 _] .................

I

__

37.8 ................... 37.8 .................. 37.8 _ _... ! ........... 37.8 .... 37.8 ] .................

43.2_ 43.2 "-_.i.... ......... .. 43.2 ..... _ ......... 43.2 ............... 43.2 ..................
--.-q

48.6 .................... 48.6 ................... 48.6 ................... 48.6 ................... 48.6 t ...................

/
54.0 64.01 54.0 54.0 54.0 I

qc (tons/square-foot) fs (tonssquare-foot) nanometers at peak

Time: 07:27:29 Push: C:\BASIC71\DATA\IR5-10.PSH

Date:12-13-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:1.7 ft.; 5730 @ 524.4 nm 5:33.8 ft.; 6603 @ 495.0 nm

Time: 07:27:29 2:18.3 ft.; 5146 @ 488.7 nm 6:35.3 ft.; 7147 @ 522.3 nm Main: C:\BASlC71\DATA\IR5-10.PSH

Date: 12-13-1996 3:21.4 ft.; 7162 @ 478.2 nm 7:36.4 ft.; 7306 @ 518.1 nm Probe: C:\BASlC71\DATA\PROBE23F.PRB

Version: 1.0 4:29.9 ft.; 7130 @ 501.3 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Pressure Friction ssification at Peak Fluor£ ce
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Time:08:18:21 Push:C:\BASIC71\DATA\IR5-11.PSH

Date:12-13-1996 Probe:C:\BASIC71\DATA\PROBE23F.PRB
Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:14.6 ft.; 6401 @524.4nm

Time: 08:18:21 2:16.8 ft.; 5234 @511.8nm Main:C:\BASIC71\DATA\IR5-11.PSH

Date: 12-13-1996 3:28.5 ft.; 3544 @497.1nm Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 4:32.4 ft.; 6064 @ 513.9 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
t
i
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Pressure Friction i _sification atPeak FluoreJ ;e\
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Time:09:01:06 Push:C:\BASIC71\DATA\IR5-12.PSH

Date: 12-13-1996 t Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 _ Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:14.4 ft.; 6764 @ 522.3 nm

Time: 09:01:06 2:27.9 ft.; 4160 @ 499.2 nm Main: C:\BASIC71\DATA\IR5-12.PSH

Date: 12-13-1996 3:34.3 ft.; 6116 @ 522.3 nm Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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i Pressure Friction _ ssification at Peak Fluor_l, 'ce
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Time:09:40:39 Push:C:\BASIC71\DATA\IR5-13.PSH
Date: 12-13-1996 Probe: C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:3.3 ft.; 14983@453.0nm 5:30.9 ft.; 4695 @497.1nm

Time: 09:40:39 2:12.6 ft.; 3640 @492.9nm 6:33.4 ft.; 7344 @528.6nm Main:C:\BASIC71\DATA\IR5-13.PSH

Date: 12-13-1996 3:14.8 ft.; 7122@499.2nm Probe:C:\BASIC71\DATA\PROBE23F.PRB

Version: 1.0 4:25.5 ft.; 5284@526.5nm Calibration:C:\BASIC71\DATA\1213DFM.CAL



i Pressure Friction i ssification at Peak Fluor_ 'ce
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Time:10:22:04 Push:C:\BASIC71\DATA\IR5-14.PSH
Date: 12-13-1996 Probe: C:\BASIC71\DATA\PROBE23G.PRB

Version:1.0 Calibration:C:\BASIC71\DATA\1213DFM.CAL
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1:3.3 ft.; 7398 @ 457.2 nm 5:33.3 ft.; 5610 @ 522.3 nm

Time: 10:22:04 2:14.7 ft.; 6090 @ 480.3 nm Main: C:\BASIC71\DATA\IR5-14.PSH

Date: 12-13-1996 3:20.4 ft.; 6305 @ 518.1 nm Probe: C:\BASIC71\DATA\PROBE23G.PRB

Version: 1.0 4:29.1 ft.; 8309 @ 524.4 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Time:10:55:52 Push:C:\BASIC71\DATA\IR5-15.PSH
Date: 12-13-1996 t Probe: C:\BASIC71\DATA\PROBE23G.PRB

Version: 1.0 _ Calibration: C:\BASIC71\DATA\1213DFM.CAL
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1:14.6 ft.; 6353 @ 503.4 nm 5:35.8 ft.; 4054 @ 518.1 nm

Time: 10:55:52 2:18.8 ft.; 7231 @490.8 nm Main: C:\BASIC71\DATA\IR5-15.PSH

Date: 12-13-1996 3:32.8 ft.; 8181 @ 520.2 nm Probe: C:\BASIC71\DATA\PROBE23G.PRB

Version: 1.0 4:34.3 ft.; 5717 @ 499.2 nm t Calibration: C:\BASIC71\DATA\1213DFM.CAL
!
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Push: C:\BASIC71\DATA\IR5-16.PSH
Time: 11:36:48 Probe: C:\BASIC71\DATA\PROBE23G.PRB

Date: 12-13-1996 Calibration: C:\BASIC71\DATA\1213DFM.CAL
Version: 1.0



10000.0 IilliII I _II I _ I _ I _

9000.0 ............................................... ' .......................................................................

J

8000.0 ........... , ........... _........... ,........... : ....................... ; ........... ............ : ........... ............

7000.0 .......................... _ :_.
........... ' ........... L ........... . .......... ;-" .." .... , ........... J ........... . ...........

6000.0 Lc- ............ . ............................................ ,_,: ........

-o 5000.0
(,... .... ., ........... , ...........

o

_.- 4000.0 .._
0

1.1..
!

300O.O
k

2000.0 ..........................................................................................

1000.0 ..........................................

0.0 I
200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 700.0

Wavelength in nm.

I *
II
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Time: 11:36:48 2:14.5 ft.; 6742 @ 497.1 nm I Main: C:\BASlC71\DATA\IR5-16.PSH

Date: 12-13-1996 3:32.6 ft.; 6689 @ 509.7 nm Probe: C:\BASIC71\DATA\PROBE23G.PRB

Version: 1.0 4:34.4 ft.; 5580 @ 480.3 nm Calibration: C:\BASIC71\DATA\1213DFM.CAL
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Navy Pubac Works Center

L._ Environmental Chemistry Laboratory Coda 910
Naval Air Station North Island Bldg M-9

San Diego, CA 92135
TEL (619) 545 - 8431

.... FAX (619) 545 - 0793

CA ELAPCERTm1301

_Activity: PWC CODE 980 Lab Number : 617916

.... Type of Sample: SOIL Sample ID : FF37-03-7.5
Date Sample Collected: 12/09196 Date of Report : 12127196

Date Sample Received: 12/12196 Analysis Method : EPA 8015M-GAS
Date Analysis Completed: 12/18_96 Extraction Method : EPA 6030A

Analyst: VZ, PAS

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: !:iiii:_:_i:iiiiiii!:!_i:ii:!:!_i:i:!:!:!:!:!:i:!:!:!:!:i:i:!iiii_i_!!!_i:!!iii_ !!!!iiiiiiiiiii_iii!:i:!!_i:i:!:!:i.!:_i:i:ii!_i!!!iiiiiiiiiiii ; iiiiii:_i!ii_i:ii:i:;.i!:;!!:i:ii:i::i:i:i:!:!_::_:i: :::::::::::::::::

::::::: :::_:F$ _" ::'.:_::_:._::.".¢::_:¢:::_:¢.::::::.'::.: • _.::::::._F::_::: :::::::::::::::::::::.... :::::::::::::::::::::::::::.$::::::_:$'_:_._._:_:_!!_:_$;$_!:_:;:_:_$_+;_.....................+......_ ......................................._...:.. ......................+......... +.+......................_........._........................_....
: ==========================================:::::._,:._..._:::..._:.:..._,%,_. ....................... . .......... _::_................ ,..::_......... . : :_::..._:._::>5_.......... _;,_::,_.._:..:.. _:: ,._::_:_-._._':::::: :::::::::::::

l COMPOUND PERCENTF_COVERY A_ANCE UMIT$ I
IDIBROMOCHLOROMETHANE (DBCM| 8(_ 30-180 I

Method Bl=nk(MB) ,, ND

•....... REMARKS: TPH ,, TOTAL PETROLEUM HYDROCARBONS

ND = NOT DETECTED IN THIS ANALYSIS OR LESSTHAN REPORTINGLIMIT.

"Your Satisfaction Is Our Success"

MV
GAS.S/100299
ORGANICS



Navy Public Works Center
Environmental Chemistry Laboratory Code 910

Naval Air Station North Island Bldg M-9
San Diego, CA 92135

TEL (619) 545 - 8431

FAX (619| 545 - 0793

CA ELAPCERT#t301

.....Activity: PWC CODE 980 Lab Number : 617917

Type of Sample: SOIL Sample iD : FS-O1-8.1
Date Sample Collected: 12/09/96 Date of Report : 12/27/96
Date Sample Received: 12/12/96 Analysis Method : EPA 8015M-GAS

Date Analysis Completed: 12/20/96 Extraction Method : EPA 5030A

.... Analyst : VZ, PAS

:::: :: ::::::$_'$_::::, :::::::::::::::::::::::::.$::::_::::"............... :: ....... _i_:_'_':,_.__$",:::_i:_._::.g_:',¢::..... :" -::_i$_!;::_$_:_$!:_$_:_:!_:$_;:_$_:_.:.'_:'_:_:i:._.'.::,_._.::_:.'<_::':i:

'--_ _`:_i!i._!!._i_i_!_@.:._i_iii_i_`...i_i_!)i...`...i_!_(I_!i_i_!_::i_i_R.i_........................:.....................::::_:':':'::":":'_':"::'...................:"_'":!'"'_.............................• "............................................................................................................................................................. .:.._::,..:.._._..::._':_<._.-'._:__'..:.:..:!I
II ''"';';? ?";';............................................................................................................................................................................._.__ ..............:._........................':!:,!: #:':':':::::'.................":..::::.'_ _::::':-:_..............:.:.:.:.::_:.:_:_;.':-.'::::_

I COMPOUND PERCENTRECOVERY ACCEPTANCE UMITS
IDIBROMOCHLOROMETHANE (DBCM) 115 30-180

Method Bank (MB) ,, ND

_' ..... REMARKS: TPH = TOTAL PETROLEUM HYDROCARIBQNS

ND = NOT DETECTED IN THIS ANALYSIS OR LESS THAN REPORTINGLIMIT.

• = GASOLINE RANGE ORGANICS PRESENT(Ca TO C_l) AT 30 MG/KG (PPM).

"Your Satisfaction Is Our Success"
MV

GAS,S/100296
ORGANICS



Navy Public Works Center
Environmental Chemist_ Laboratory Code 910

NavM A_ Station North Island Bidg M-9
San Diego, CA 92135

TEL (619) 545 - 5431

.... FAX (619) 545 - 0793
CA ELAP CERT#1301

..... Activity: PWC CODE 980 Parameter: TPH

..... Type of Sample: SOIL Analysis Method: EPA 8015-M
Date Sample Collected: 12./09196 Extraction Method: EPA 8015-M

Date Sample Received: 12/1 2/96 Date of Report: 12/24/96
Date Analysis Completed: 12121/96 Laboratory Reporting Limits: 10

..... Date Extracted: 12/13/96 Units: Milligrams/Kilogram (ppm)

Analyst: AMH, AB

_ TOTAL PETROLEUM HYDROCARBONS (TPH) - DIESEL#2

_i_,',_:_'__ =_ ,,_:,,:_::,__,!___,_-_ f___itt_iiilll_!i ti:_:"_;_=iii___=_i:_=_=_=_=_=__=":"_:_:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::,,_.:.:._:.:.:.:...___.:._:::.:.'..:.:.:.:.:...:.:.:.:.:.:.:.:.:.:.:.:.

.... 617916 FF37 - 03 - 7.5 ND 2,900 E

017910 SPL-02-0 ND --
1817917 FS-01 - 8.1 ND 700 E

Method Blank =, NO

R_MAN(S:

..... ..... ND ,, NOT DETECTED IN THIS ANALY_ISOR LESSTHAN REPORTING LIMIT.

• = DIESEL RANGE ORGANICS C8 TO C28 ANOMALOUS PEAK PATTERN

INON-JET FUEL AND NON-DIESEL #2)

_ E ,, ESTIMATED

/i

"Your S_izf_-,tion b Our _"

CB TPHD.SI101190
ORGANICS



Navy Public Works Center
,, Environmental Chemistry Laboratory Code 910

Naval Air Station North Island Bldg M-9
San Diego. CA 92135 CA ELAPCERT# 1301

TEL (619) 545 - 8431 FAX (619) 545 - 0793
REVISED REPORT

ACTIVITY: PWCCODEeSO Lab number : 617918

.... Type of sample: SOIL Sample ID : IRe- 01 - 34.5
Date sample collected: 12/10/96 Date of report : ol/os/97

Date sample received: 12/12/96 Analysis Method : EPA 8240B

.... Date analysis completed: 12/24/96 Extraction method : EPA3580A / EPA 5030A

Analyst : ARH Units: MILLIGRAMS/KILOGRAM(PPM)

Laboratory Laboratory Laboratory Laboratory

Compound Name ReportingLimit Results Compound Name ReportingUmit Results
1,1,1 -Tdohloroethane 0.04 O. 11 Chloroform ' 0.04 NO

1,1,2,2-Tetraohloroathene 0.04 NO Chloromathane 0.04 NO
1,1,2-Tdohloroethane 0.04 ND eli-,1,3-Dichloropropene 0.04 ND
1,1-Diohloroethene 0.04 ND Cyclohexanone 0.8 ND

1,1 -Diohloroethene 0.04 NO Dibromoohloromathene 0.04 ND

1,2-Oiohlorobenzene 0.04 ND Ethyl acetate 0.4 ND

1,2-Diohloroethene .. 0.04 NO Ethylbenzene 0.04 ND
1,2-Diohloropropene 0.04 ND Ethyl ether 0.8 NO

, 1,3-Diohlorobenzene 0.04 ND Methyl ilobutyl ketone 0.4 ND

1,4-Oiohlorobenzene 0.04 NO Methylene ohtoride 0.8 ND

2-Butanone (MEK) 0.8 ND Styrene 0.04 NO
_Hexanone 0.4 NO Tatreohloroethene 0.04 ND

Aoatone 0.8 NO Toluene 0.04 ND

....... Benzene 0.04 ND " trenl-1,2-Oioldoroathene 0.04 ND

Bromodich!oromethane 0.04 ND ..... trans-1,3-DtohloroPropene 0.04 ND
Bromoform 0.04 ND Tdeldoroathene 0.04 ND

....... eromomethane 0.04 ND Triohlorofluoromethane 0.04 ND

Carbon disulfide 0.4 ND Triohlorotrifluoroethene 0.04 ND
[,

Carbon tetraohlodde 0.04 ND Vinyl ohloride 0.04 ND

...... Chlorobenzene 0.04 ND Xylene (total) 0.8 ND
Chioroethane 0.04 NO

"' REMARKS: NO - Not dateoted in this analysis or less than reporting limit.

SURROGATE RECOVERIr:8

...... COMPOUND PERCENT RECOVERY ACCEPTANCE LIMITS

1,2-Dichloroathane-d4 96 80 - 128

Toluene-d8 98 78 - 126

Bromofluorobenzene 87 71 - 125

I /J
Arlauskas, Laboratory Director_

" " CB _foe

VOA-1 '"Your Satisfaction Is Our Success" SlT919.XLS



Navy Public Works Center

....... Environmental Chemistry Laboratory Code 910
Naval Air Station North Island Bldg M-9

........• San Diego, CA 92135 CA ELAP CERT# 1301
TEL (619) 545 - 8431 FAX (619) 545 - 0793

REVISED REPORT

ACTIVITY: PWCCODE980 Lab number : 617919

Type of sample: SOIL Sample ID : IR5 - 02 - 8.2

Date sample collected: 12/11/96 Date of report : 01/08/97
Date sample received: 12/12/96 Analysis Method : EPA 8240B

Date analysis completed: 12/24/96 Extraction method : EPA35BOA/ EPA S030A

Analyst : ARH Units: MILLIGRAMS/KILOGRAM(PPM)

Laboratory Laboratory laboratory Laboratory

Compound Name ReportingLimit Results Compound Name ReportingLimit Results
1,1,1-Tdohloroethane 230 630 D Chloroform S ND

1, ! ,2,2-Tetraohloroethene 5 ND Chloromethane 5 ND
1,1,2-Tdohloroethane S ND tie- 1,3-Diohloropropene 5 ND

1, I -Dio..hloroethene 5 24 Cyolohexanona 50 ND
___ 1,1 -Dichloroathene 5 23 Dibromoohloromethane 5 ND

1,2-Diohloro, benzene 5 E Ethyl eoetate 50 ND
1,2-Diohloroethane 5 ND Ethylbenzene B S

1,2-Diohloropropene .. 5 ND Ethyl ether 50 ND

1,3-Oiohlorobenzene 5 ND Methyl, ieobut3d ketone 250 ND
1,4-Diohlorobenzene 5 NO Methylene chloride 50 ND

2-Butenone (MEK) 100 ND Styrene 5 ND
'.-Hexenone 250 ND Tetreehloroethene ' 5 74

i

..... _Acetone i O0 ND Toluene B 67

Benzene 5 ND trane- 1,2-Diohl0roethene B ND

Bromodichloromethane 5 ND .... trens-1,3-Dichloropropene 5 ND
IBromoform 5 NO Tdohloroethene 230 2,600 O

:Bromomethene 5 ND Tdohlorofluoromethane S ND
Carbon disulfide ' 50 ND Td°hl°r°tdflu°r°ethene 230 850 D

Carbon tetreohlodde 5 ND Vinyl ohlodde 45 ND

..... Chlorobenzene 5 .ND Xylene (total) 10 75
Chloroethane 5 ND

.... REMARKS: ND ,= Not deteoted in this analysis or less than reporting limit.

D =, Sample diluted for reporting.

SURROGATE ItJECOVERIE8

COMPOUND PERCENTRECOVERY ACCEPTANCELIMITS

1,2-Dichloroethane-d4 100 80 - 128

Toluene-d8 95 78 - 128

Bromofluorobenzene f-_ _ 93 71 - 125

/
/f., Arlauskas, I.aboratory Director

..... CB ./_e
1/

VOA-1 "Your Satisfaction Is Our Success" 617919.XLS



Navy Public Works Center
Environmental Chemistry Laboratory Code 910

Naval Air Station North Island Bldg M-9
San Diego. CA 92135 CA ELAPCERT# 1301

....... TEL (619) 545 - 8431 FAX (619) 545 - 0793
...... REVISED REPORT

ACTIVITY: PWCCODE98O Lab number : 617920
..... Type of sample: SOIL Sample ID : IRe- O2 - 9.3

Date sample collected: 12/11/96 Date of report : 01_s/s7
Date sample received: 12/12/96 Analysis Method : EPA 824OB

....... Date analysis completed: 12/24/96 Extraction method : EPA3580A / EPA 5030A

Analyst : ARH Units: MILLIGRAMS/KILOGRAM(PPM)

Laboratory Laboratory Laboratory Laboratory

Compound Name ReportingLimit Results Compound Name Repordn(_Umit Results
1,1,i-Tdohloroethene 185 400 D Chloroform ' 4 ND

_-_ 1,1,2,2-Tetrechloroethene 4 NO Chloromethane 4 ND

1,1,2-Tdohloroethane 4 ND , ois_1,3-Diohloropropene 4 NO

1,1 -Diohloroethen, • 4 13 Cyolohexenone 8 ND
1,1 -Diohloroethene 4 16 Dibromoohloromethene 4 NO

.... 1,,2-Diohlorobenzene 4 ND Ethyl acetate 40 ND
11,2-Dichloroethane 4 ND Ethylbenzene 4 10
I,,,

il ,2-Dich!,oropropane 4 ND Ethyl ether 8 ND

.... 1,3-Dichlorobenzene 4 ND Methyl ieob'utyl ketone .... 200 ND

1,4-Diohlorobenzene, 4 ND Me,t,hylene ohloride 8 ND
2-Butenone (MEK) 80 ND Styrene 4 ND
_-Hexenone 40 ND Tetraollloroethene 4 42

..... . ..... .Acetone 80 ND Toluene 4 60
Benzene 4 ND " trane- 1,2-Diohloroethene 4 ND

B'romodichloromethene 4 ND trene-1,3-Diohloropropene 4 ND
Bromoform 4 ND Tdohloroethene 185 1600D

Bromomethane 4 ND Tfiohlorofluoromethene 4 ND
, i

Carbondisulfide 8 ND Tdohlorotdfiuoroethene 185 970 D

Carbon tetraohlon'de 4 ND I chloride 4 ND
Chlorobenzene 4 ND Xylene(total) 8 81
Chlor'oethane 4 ND

REMARKS: NO =. Not detested in this analysis or less than reporting limit.

D = Sample diluted for reporting,

SURROGATE RECOVERIE8

COMPOUND PERCENT RECOVERY ACCEPTANCE LIMITS

1,2-Dichloroethane-d4 100 eo- 128

Toluene-d8 99 78- 126

Bromofluorobenzene 95 71 - 125

..... CB ,/Joe Arlauskas, Laboratory Director

VOA-1 "Your Satisfaction Is Our Success" 617920.XLS



Navy Public Works Center
Environmental Chemistry Laboratory Code 910

Naval Air Station North Island Bldg M-9
San Diego, CA 92135 CA ELAP CERT# 1301

TEL (619) 545 - 8431 FAX (619) 545 - 0793
REVISED REPORT

ACTIVITY: PWCCODE9S0 Lab number : e17e21

_J Type of sample: SOIL Sample ID : IRe - 02 - 30.8
Date sample collected: 12/11/96 Date of report : Ol/os/s7
Date sample received: 12/12/96 Analysis Method : EPA S24OB

Date analysis completed: 12/24/96 Extraction method : EPA3580A / EPA 5030A

Analyst : ARH Units: MILLIGRAMS/KILOGRAM(PPM)

Laboratory Laboratory Laboratory Laboratory

Compound Name ReportingLimit Results Compound Name ReportingUmit Results
1,1,1-Triohloroethene 0.O3 0,26 Chloroform 0.03 NO

_ 1,1,2,2-Tetraohloroethane 0.03 ND CNoromethane 0.03 ND

1,1,2-Tdohloroethene 0.03 ND Die-1,3-Diohloropropene 0.03 ND

1,1 -Diohloroethene 0.03 NO Cyolohexanone 0.06 ND
1,1-Diohloroethene 0.03 ND Dlbromoohloromathene 0.03 ND

1,2-Diohlorobenzena 0.03 ND Ethyl ,acetate 0.3 NO
1,2-Diohloroethene O.03 ND Ethylbenzena 0.03 NO

1,2-Dichloropropene 0.03 ND iEthyI .ether 0.06 ND

1,3-Diohlorobenzane 0.03 NO Methyl ieobutyl ketone 0.3 ND

1,4-Diohlorobanzene 0.03 ND _ Methylene ohloride 0.6 NO
2-Butnnone(MEK) 0.6 NO Styrene 0.03 NO

_.-Hexanone 0.3 ND Tetraohloroethane 0.03 NO
,,,, , ,

......_ Aoetone 0.6 ND Toluene 0.03 ND

Benzene 0.03 ND trane- 1,2-DioNoroethene 0,03 ND

Bromodichloromethane 0.03 ND trana-l,3-Dichloropropene 0.03 NO
Bromoform 0.03 ND TrioNoroetherm 0.03 0.51

Bromomethane 0.0 3 ND TdoNorofluoromethane 0,03 ND
Carbon disulfide 0.06 NO TrioNorotdfluoroethene 0.03 ND

Carbon tetrachloride 0.03 ND Vinyl ohloride 0.03 ND, , , ,,,

.... Chlorobenzene 0.03 , ND Xylene (tot,el) 0.06 NO
Chloroethane 0.03 ND

.... REMARKS: ND., Not detected in this analysis or less than reporting limit.

SURROGATE RECOVERIES

_ COMPOUND PERCENT RECOVERY ACCEPTANCE LIMITS

1,2-Dichloroethene-d4 95 80 - 128

Toluene-de 105 78 - 126

Bromofluorobenzene 88 _ 71 - 125

/./// Arlauskas, Laboratory Director
........ CB

VOA-1 "Your Satisfaction Is Our Success" 617921.XLS



Navy Public Works Center
..... Environmental Chemistry Laboratory Code 910

Naval Air Station North Island Bldg M-9
.......... San Diego, CA 92135 CA ELAPCERT# 1301

.... TEL (619) 545 - 8431 FAX (619) 545 - 0793

Lab number : 617918
ACTIVITY: PWC CODE 980 Sample ID : IR5 - 01 - 34.5

..... Type of sample: SOIL Date of report : 12/27_96
Date sample collected: 12/10/96 Analysis Method : EPA 8270B
Date sample received: 12/12/96 Extraction method : EPA 3550A
Date analysis completed: 12/19/96 Extraction date : 12/18/96

..... Analyst: ARH,BAH Units: MILLIGRAMS/ KILOGRAM(PPM)
Laboratory Laboratory Laboratory Laboratory

Compound name Reporting limit Results Compound Name Reporting Limit Resutts
1,2,4-Trichlorobenzene 0.3 ND iBenzo[b]fluoranthene 0.3 ND

.... i ,2-Dichlorobenzene .... 0.3 ND Benzo(g,h.i|perytene 0.5 ND

1,3-Dichlorobenzene 0,3 ND Benzo{klfluoranthene 0.5 ND
1,4-Dichlorobenzene 0,3 ND Benzoic Acid 0.3 ND

_, 2,4.5-TrichloroPhenol 0.3 ND eenzyl atcohol 0.3 ND
2,4,6-Trichlorophenol O,3 ND bis(2-Chtoroethoxy)methane 0.3 ND

'2,4-Oichiorophenol 0,3 ND bis(2-Chloroethyl)ether 0.3 ND

2,4-Dimethylphanol 0,3 ND bis(2-chloroisopropyt)ether 0.3 ND

2,,4-Dinitrophenol 0,3 ND bis(2-Ethylhex_)phthatate 0.3 ND
2,4-Dinitrotoluene 0,3 ND euWlbenz_phthalate O.S ND

2,6-Dinitrotoluene 0.3 ND Chrysene 0.3 ND

2-Chloronaphthalene 0',3 ND Di-n-buWlphthala,te 1.0 ND
.... 2.-Chlorophenol 0,3 ND Di-n-ocWIphthalate 0.3 ND

2-Meth_naphthalene, 0.3 ND =Dibenz|a,h]enthracena O.S ND
2-Methylphenol (2-Cresol) 0,3 ND Dibenzofuran 0.3 ND

2-Nitroaniline 0,3 ND I_isthytphthalats 0.3 ND

.........._ 2-Nitrophenol 0.3 ND Dimethyfphthalate O.3 ND
3,3'-Dichlorobenzidine 0,5 ND Ruorenthene 0,5 ND

3-Nitroaniline 0.3 ND Fluorene 0,3 ND

...... 4,6-Dinitro-2-methytphenol 0.3 ND Hexachlorobenzene 0,5 ND

4-Bromop henyl-phenylether 0.5 ND Hexachlorobutadiene 0.3 ND

4-Chtoro-3-methytp henol 0,3 ND Hexachlorocyclopentadiene 0.5 ND
4-Chloroaniline 0.3 ND Hexachloroethane 0,3 ND

.... 4-Chlorophen_4-Phenylether 0.3 ND Indeno(1,2,3-cdlpyrene 0.3 ND
4-Methyfpheno| (4-Cresol) * 0.3 ND Isophorona 0.3 ND

4-Nitroaniline '" 0.3 ND N'Nitroso-di-n-propylamine O,S .... ND '
4-Nitrophenol 0.3 ND N-Nitrosodimethylamine O.3 NO

Acenaphthene 0.3 ND n-Nitrosodiphenytamine 0,5 ND

Acenephthylene 0.3 ND INaPhthalene 0,3 ND

i

Aniline 0.3 ND Nitrobenzene 0,3 ND

...... Anthracene 0.3 NO Pentachloropheno| 0.5 ND
eenzidine 0.5 ND Phenanthrene 0,3 ND

Benzols]anthracene 0.5 ND Phenol ..... 0',3 ND

Benzo{a]pyrene 0.5 ND P,/rene 0,5 ND

.... 3-Methylpheno| is included in the quantitation due to co-eludon. Pyridine 2.5 ND

REMARKS: ND = not detected in this analysis or less than reporting limit. Note: This is a 1.6 fold dilution.

ACID SURROGATE % RECOVERY ACCEPTANCE LIMIT BASE SURROGATE % RECOVERY ACCEPTANCE LIMIT

2-Fluoropheno| 43 25- 121 /_ /t Nitrobenzene-d5 51 23 - 120

Phenol-d6 50 24- 113 /J // 2-Fluo_obiphenyi 52 30-115

2,,,6-Tribromopheno, 59 19-122// // 7/erp_?yl-d14 52 18-137

Joe Arlay_skas, Laboratory Director
.... _ AL /

SV-2 "Your Satisfaction Is Our Success" 617918,XLS



Navy Public Works Center

..... Environmental Chemistry Laboratory Code 910
Naval Air Station North Island Bldg M-9

.... - San Diego. CA 92135 CA ELAP CERT# 1301
.... TEL (619) 545 - 8431 FAX (619) 545 - 0793

Lab number : 617919

ACTIVITY: PWC CODE 980 Sample ID : IR5 - 02 - 8.2
.... Type of sample: SOIL Date of report : 12/27/96

Date sample collected: 12/11/96 Analysis Method : EPA 8270B
Date sample received: 12/12/96 Extraction method : EPA 3550A
Date analysis completed: 12/19/96 Extraction date : 12/18/96

_:_ Analyst: ARH,BAH Units: MILLIGRAMS / KILOGRAM (PPM)

Laboratory Laboratory Laboratory Laboratory
Compoundname Reportinglimit Results CompoundName Reporting Limit Results

_ 1,2,4-Triohloroben,zene 3.7 ND Benzolblfluoranthene 3.7 ND
1,2-Oichlorobenzene , 3.7 NO Benzo[g,h,i]perylene 7.4 NO
1,3-Oichlorobanzene 3.7 NO Benzo[kJfluoranthane 7.4 NO
1,4-Oichlorobenzene 3.7 ND BenzoicAcid 3.7 ND

=..= 2:4,5-Trichlorophenoi' ,,,, 3.7 NO Benzylalcohol 3.7 ND
2,4,6-Trichlorophanol 3.7 NO bis(2-Chloroethoxy)methane 3.7 NO
2,4-Dichlorophenol 3.7 ND bis(2-Chloroethyflether 3.7 ND
2,4-DimethyJphenol 3.7 ND bis(2-chloroisopropyt)ether 3.7 NO

2,4-Oinitrophenol 3.7 ND ibis(2-Ethyl,hex_4)phthalate 3.7 8()
2,4-Dinitrotoluene 3.7 NO BuWlbenzy(phthalate 7.4 NO, ,, , ,,, ,

2,6-Dinitrotoluene 3.7 ND Chrysene 3.7 ND
2oChloronephthalene 3,7 ND Di-n-buWIphthalste 14.8 NO

....... 2-Chlorophenol 3.7 NO Di-n-ocWll_hthalate 3,7 ND
2-Methyinephthalene 3.7 14 Dibenz[a,hJanth-i'eoens 7,4 NO
2-Methylphenol (2-Cresol) 3.7 ND Dibenzofuran 3.7 NO

L-Nitroaniline 3.7 NO Oiethylphthalate 3.7 NO
..... " 2.Nit,r,ophenol, 3.7 ND Dimethytphthalate .... 3.7 NO

3,3'-Oichlorobenzidine 7.4 ND Ruoranthene 7.4 ND
3-Nitroaniline 3.7 ND Ruorene 3.7 NO

4.,6-Dinitro-2-meth,ylphenol 3.7 NO Hexachlorobenzene 7.4 NO
4-Bromophenyl-phenylether 7.4 ND Hexachlor0butadiena 3.7 ND

4_,Chl0ro-,3-methytphenol 3.7 ND Hexschiorocyctopentadiene 7.4 ND
4-Chloroaniline 3.7 NO Hexachloroethane 3.7 ND

.... 4-Chlorop,henyl-phenylether 3.7 NO ilndeno[1,2,3-,¢d]pyren'e 3.7 NO
4-Methylphenot (4-Cresol)" 3.7 ND Ilsophoron.e 3.7 ND
4-Nitroaniline 3.7 ND N-Nitroso-di-n-propy(emine. 7.4 ND
4-Nitrophenol 3.7 NO N-Nitroeodimathylamine 3.7 ND
Acenaphthene 3.7 NO n-Nitroao.diphenylamine 7.4 NO
A,cenaphthylene 3.7 ND NaPhthalene ,, 3.7 39
Aniline 3.7 NO Nitrobenzene 3.7 NO

...... Anthracene 3.7 NO Psnta,chlo,rophenot ,, . 7.4 NO
Benzidine 7.4 ND Phenanthrene 3.7 ND

IBenzo[a]anthracene 7.4 ND Phenol 3.7 NO

Benzo[a]pyrene 7.4 ND Pyrene 7.4 ND
...... 3-Methylphenol is included in the quantitation due to oo-elution. Pyridine 37.O ND

REMARKS: ND == not detected in this analysis or less than reportinglimit. Note: This is a 22 fold dilution.

ACID SURROGATE % RECOVERY ACCEPTANCE LIMIT BASE SURROGATE % RECOVERY ACCEPTANCE LIMIT

2-Ruorophenol 83 25 - 121 Niirobenzene-d5 44 23 - 120
Phenol-d6 98 24 - 113 k [ 2-Ruorobiphenyt 80 30 - 115

o.o0,.no, ""==tl ,, ,,.1=

I/_lC Director

Joe Ar ka 'SYLaboratory '
....... AL

sv-2 =Your tion Is Our Success" 617919.XLS



Navy Public Works Center
Environmental Chemistry Laboratory Code 910

Naval Air Station North Island Bldg M-9
San Diego, CA 92135 CA ELAPCERT# 1301

TEL (619) 545 - 8431 FAX (619) 545 - 0793

Lab number : 617920
ACTIVITY: PWC CODE 980 Sample ID : IR5 - 02 - 9.3
Type of sample: SOIL Date of report : 12/27/97
Date sample collected: 12/11/96 Analysis Method : EPA 8270B
Date sample received: 12/12/96 Extraction method : EPA 3550A
Date analysis completed: 12/19 & 12/20/96 Extraction date : 12/18/96

.... Analyst: ARH,BAH Units: MILLIGRAMS/ KILOGRAM(PPM)
Laboratory Laboratory Laboratory Laboratory

Compound name Reporting limit Results Compound Name Reporting Umit Results

1,2,4-Trichlorobenzene 2.3 ND Benzolblfluoranthene 2.3 ND

...... 1,2-Dichlorobenzane 2.3 ND Benzo[g,h,i)pewtene . ..... 4.6 ND
1,3-Dichiorobenzene 2.3 NO Benzolk|fluoranthene 4.6 ND

l',4-Dichlorobenzene 2.3 ND Benzoic Acid 2.3 ND

2,4, 5-Triehlorophenol 2.3 ND IBenz_ alcohol 2.3 ND

_ 2,4,6-Trichlorophenol 2.3 NO rb(s(2"Chloroathoxy)methane.' 2.3 ND
2,4-Oichiorophenol 2.3 ND Ibis(2-Chloroethyt!ether 2.3 ND

2,4-Oimethylphenol 2.3 , ND bis(2-chloroisopropyl)eth,e,r 2.3 ND
.... 2,4-Dinitrophenol 2.3 ND bis(2-EthythexYllphthalate 23 174 D

2,4-Oinitrotoluene 2.3 ND Butylbenzy_phthalate 4.6 ND

2, 6-Dinitrotoluene 2.3 NO Chrysene 2.3 ND

2iChloronaphthalane 2.3 ND Di-n-butylphthaleta 9.2 ..........ND .
2-Chlorophenol 2.3 ND Di-n-ocWfphthalat.a 2.3 ....ND

2-Methylnaphthalene 2.3 12 D.ibenz|a,hlanthtacsn e 4.6 ND
:2_Methylphenol (2-Cresol) 2.3 ND Dibenzofuran 2.3 ND

Z-Nitroeniline 2.3 ND Diethylphthalete 2.3 ND

.... ' ..... 2-Nitropheno( 2.3 ND Dimethytphthalate 2.3 ,,,ND

3,3'-Dichlorob, enzidine 4.8 ND Ruoranthene 4.6 ND,,
3-Nitroaniline 2.3 ND Ruorene 2.3 2

4, 6-Oinitr.o- 2-mathylp hanoi 2.3 ND Hexachlorobenzena 4.e .... ND
4-Bromopheny#-phenytether 4.8 ND Haxachlorobutadiene 2.3 ND

4-Chloro-3-methylphenol 2.3 ND .... Hexa,,ohlo'rocyclopent ,adiene 4.6 ND
4-Chloroaniline 2.3 ND Hexachloroethane 2.3 ND

.... 4-Chlorophenyl-phenyl, ether 2.3 ND Indeno| 1,2,3-cd]pyrene 2.3 ND

4-Methy_phenol (4-Cresol)* 2.3 ND Isophorona 2.3 ND
4-Nitroaniline 2.3 ND N.Nitroso-di-n-propylamine 4.6 ND

4-N!,t,rophenol " 2.3 ND N-Nitrosodimethyt, amine 2.3 ND

_ A.cenaphthen e 2.3 ND noNitrosodiphenylamine 4.6 ND
Acenaphthylene .... 2.3 ND Naphthalene 2.3 :35
Aniline 2.3 ND Nitrobenzene 2.3 ND

Anthracene 2.3 ND " Pentachiorophenol 4.6 ND

Benzidine 4.6 ND Phenanthrena 2.3 ND

Benzo[a]anthraeena 4.6 " 'ND Phenol " 2.3 ND

Benzo[a]pyrene 4_6 ND Pyrene 4.8 ND

* 3-MethyCphenol is included in the quantitatJon due to co-elution, iPyridina 23.0 ND
REMARKS: ND = not detected in this analysis or less than reporting limit.

D ==value reported from a dilution analysis.
Note: This is • combination of a 14 fold and a 140 fold dilution analysis

....... ACID SURROGATE % RECOVERY ACCEPTANCE LIMIT BASE SURROGATE % RECOVERY ACCEPTANCE LIMIT

2-Ruorophenol 75 25 - 121 , q NitrobenzenePd5 66 23 - 120
Phenol-d6 $7 24 - 113 "_ / ,' 2-Ruorobiphenyf 70 30 - 115

.... 2,4,6-Tdbromophano! 45 le. 122(/ / (/_'er_enyt-d, 4 73 18- 137

...... Joe ArJa_q<as, Laboratory Director
_-, AL

SV-2 "Your _isfaction Is Our Success" 617920.XLS
Y



Navy Public Works Center
_:' Environmental Chemistry Laboratory Code 910

Naval Air Station North Island Bldg M-9
.... San Diego, CA 92135 CA ELAPCERT# 1301

TEL (619) 545 - 8431 FAX (619) 545 - 0793

lab number : 617921
ACTIVITY: PWC CODE 980 Sample ID : IR5 - 02 - 30.8
Type of sample: SOIL Date of report : 12/27/96
Date sample collected: 12/I 1/86 Analysis Method : EPA 8270B
Date sample received: 12/12/96 Extraction method : EPA 3550A
Date analysis completed: 12/19/96 Extraction date : 12/18/96

.... Analyst: ARH,BAH Units: MILLIGRAMS/ KILOGRAM(PPM)
Laboratory Laboratory Laboratory Laboratory

Compound name Reporting limit Results Compound Name Reporting Limit Results
i ,2,4-Trichlorobenzene 0.2 NO Benzo[b]fluoranthene 0.2 ND

1,2-Dichlorobenzene 0.2 ND Benzo[g,h,i]peryiene 0.4 ND

1,3-DichJorobenzene 0°2 ND Benzo[k]fluoranthene 0.4 ND
1,4-Dichlorobenzane 0.2 ND Benzoic Acid 0.2 ND

':_,4,S-Trichlorop hanoi 0.2 ND Benzy( alcohol 0.2 ND

.2,4,6-Trichlorophenol 0.2 ND bis(2-Chloroetho:cy)methane 0.2 ND
2,4-Dichlorophenol 0.2 ND bis(2-Chloroethy|)ether 0.2 ND

2,4-Dimethyiphenol 0.2 ND bis(2-chloroisopropyl)ether 0.2 ND

_-_ 2,4-Dinitrophenol 0.2 ND bis(2-EthyihexyI)phtha_ate 0.2 ND

2,4-Oinitrotoluene 0.2 ND BuWIbenz_phthalate O.4 ND

2,6-Dinitrotoluene 0.2 NO Chrysene 0.2 ND

2-Chloronaphthalene 0.2 ND Oi-n-but_phthalate O.8 ND

_ 2-Chlorophenol 0.2 ND Di-n-ocWlphthalate 0.2 ND

2-Msthylnaphthalene 0.2 ND Dibenz[a,h]antl_racane O.4 NO
"_-Methylphenol (2-Cresol) 0.2 ND !Dibenzofuran 0.2 ND

.... ,_-Nitroaniline 0.2 ND DiethyIphthalate 0.2 ND
• _:_ 2-Nitrophenol 0.2 ND Dimethylphthalate 0.2 ND

3,3'-Dichlorobenzidine 0.4 ND Ruoranthene 0.4 NO

3-Nitroaniline 0.2 ND Ruorene 0.2 NO

t._ 4, 6-Dinitro-2-methylphenol 0.2 NO Hexachlorobenzene 0.4 NO
4-Bromop henyI-phenylethar 0.4 NO Hexachlorobutadiane 0.2 NO

4-Chloro-3-methyiphenol 0.2 ND Hexachlorocyclopentadiene 0.4 ND
4-Chloroaniline 0.2 ND Hexachloroethane 0.2 ND

.... 4-Chlorophenyl-phenytether 0.2 ND Indeno[1,2,3-cdipyrene 0.2 ND

4-Methylphenol(4-Cresol)" 0.2 ND Isophorone 0.2 ND
4-Nitroaniline 0.2 ND 'hJ-Nitroso-di-n-propylsmine 0.4 ND

..... 4-Nitrophenol 0.2 ND N-Nitrosodimeth,ytamine 0.2 ND
Acenaphthene 0.2 ND n-Nitrosodiphenylamine 0.4 ND
Acenaphthylene 0.2 ND Naphthalene 0.2 ND
Aniline 0.2 ND Nitrobenzene 0.2 ND

_,_ Anthracene 0.2 ND Pentachlorophenol 0.4 ND

Benzidine 0.4 ND Phenanthrene 0.2 ND

Benzo{a]anthrecene 0.4 ND Phenol 0.2 ND

Benzo[a]pyrene 0.4 ND Pyrene 0.4 ND

.... 3-Methylphenol is included in the quantitadon due to .co-elution, Pyridine 2.0 NO
REMARKS: ND = not detected in this analysis or less than reporting limit. Note: This is a 1.4 fold dilution.

ACID SURROGATE % RECOVERY ACCEPTANCE LIMIT BASE SURROGATE % RECOVERY ACCEPTANCE LIMIT

2-Fluorophenol 43 25 - 121 /', Nitrobenzene-d5 53 23 - 120

Phenol-d6 50 24- 113 _//1. 2-F_orobiphenyt 54 30- 115

2,4, 6-Tribromophenol 56 19 - 122 / / T_Jhenyl-d 14 5_ 18 - 137

Joe Arlq skas, Laboratory Director
..... AL

/j

sv-2 "Your._/atisfaction Is Our Success" 617921.XLS
v



Navy Public Works Center
..... Environmental Chemistry Laboratory Code 910

Naval Air Station North Island Bldg M-9
San Diego. CA 92135 CA ELAP CERT# 1301

............ TEL (619) 545 - 8431 FAX (619) 545 - 0793

SEMIVOLATILE METHOD BLANK

Lab number : MB FOR 617918-617921
ACTIVITY: SampleID : METHODBLANK1218S

_= Type of sample: SOIL Date of report : 12/27/96
Datesamplecollected: AnalysisMethod: EPA8270B
Date sample received: Extraction method : EPA 3550A
Date analysis completed: 12/18/96 Extraction date : 12/18/96
Analyst: ARH,BAH Units: MILLIGRAMS / KILOGRAM (PPM)

Laboratory Laboratory Laboratory Laboratory

Compound name Reporting limit Results Compound Name Reporting Limit Results
_ 1,2,4-Trichlorobenzene 0.2 ND Benzo[b]fluorsnthene 0.2 ND

1,2-Dichlorobenzene 0.2 ND Benzo[g,h,i]perylene 0.3 ND

1,3-Dichlorobenzene _ 0.2 ND Benzolk]fluoranthene 0.3 NO

1, ,4-Dichlorobenzene 0.2 ND Benzoic Acid 0.2 NO
_ 2,4, 5-Trichlorophenol 0.2 ND Benzyl eloohol 0.2 ND

2,4,6-Tdchlorophenol 0.2 ND bis(2-Chloroethoxy)methane 0.2 ND

12,4-DichloroP, henol 0.2 ND Ibie{2-Chloroethyl)ether 0.2 ND
2,4-Dimethylphenol 0.2 NO bis(2-chloroieopropyl)ether 0.2 ND

2,4-Dinitrophencl 0.2 ND bie(2-Ethylhexyl)phtha/ate 0.2 ND

2,4-Dinitrotoluene 0.2 ND BuWIbenzylphthalate 0.3 NO
2,6-Dinitroto|uene 0.2 NO Chrysene 0.2 NO

2-Chloronephthalene 0.2 ND Oi-n-butytphthalata 0.6 ND
2-Chlorophenol 0.2 ND Di-n-ootylphthalate 0.2 ND

2-Methylnaphthalene 0.2 ND Dibenz[a,h]anthreeene 0,3 ND

2-Methylphanol (2-Cresol) 0.2 ND Dibenzofuran 0.2 ND

2-Nitroaniline 0.2 ND Diethytphthalate 0.2 ND

2-Nitrophencl 0.2 NO Dimethylphthalate 0.2 ND

3,3,'-Dichlorobenzidine 0.3 ND Ruoranthene 0.3 ND
3-Nitroaniline 0.2 NO Ruorene 0.2 ND

4, 8-Dinitro-2-methylphencl 0.2 ND Hexachlorobenzene 0,3 ND

4-Bromophenyl-phenylether 0.3 ND Hexachlorobutadiene 0.2 ND

4-Chloro-3-methylphencl 0.2 ND Hexachiorocyclopentadiene 0.3 ND

4-Chloroanilina 0.2 ND Hexachlor0.e.thane 0.2 ND

4-(_'hlorophenyl-phen_ether 0.2 ND Indeno[1,2,3-odlpyrene 0.2 ND
4-Methylphenol (4-Cresol) * 0.2 ND leophorone 0.2 ND

4-Nitroaniline 0.2 ND N-Nitroeo-di-n-propylan_, "he 0.3 ND

.... 4-Nitrophenol, 0.2 ND N-Nitrosodimethylamine 0.2 ND
Acenaphthene 0.2 ND n-Nitroeodiphenylemine 0.3 ND
Acenaphthylene 0.2 ND Naphthalene 0.2 ND
Aniline 0.2 ND Nitrobenzene 0.2 ND

Anthracene 0.2 ND Pentechlorophenol O.3 ND

Benzid ne 0.3 ND Phenanthrena 0.2 ND
Benzols]anthracene " 0.3 ND Phenoi 0.2 ND

...... Benzola]pyrene 0.3 ND Pyrene 0.3 ND

3-Methylphenol is included in the quantitaUon due to oo-elut/on. !Pyddine 1.5 ND

REMARKS: ND =, not detected in this analysis or less than reporting limit.

ACID SURROGATE % RECOVERY ACCEPTANCE LIMIT BASE SURROGATE % RECOVERY ACCEPTANCE LIMIT

2-Ruorophenol 50 25- 121 Nitrobenzene-d5 65 23- 120
Phenol-d6 60 24 - 113 2-Ruorobiphenyl 67 30 - 115

2,4,6-Tribromophenol 65 19 - 122 Terphenyt-d 14 60 18 - 137

..... '_e Arlausl_. _oratory Director

SV-2 "Your Satisfaction Is Our Success" MB917918.XLS



Navy Pub_ Works Cante¢

Environmental Chemistry Laboratory Code 910
Naval Air Station North Island Bidg M-9

San Diego, CA 92135
TEL (619) 545 - 8431

. FAX (619) 545 - 0793
CA FLAPCERT#1301

..... "Activity: PWC CODE 980 Lab Number : 617944

....... Type of Sample: WASTEWATER Sample ID : IR 3 - 06 - W - 11.6
Date Sample Collected: 12/04/96 Date of Report : 12/24/96

Date Sample Received: 12/1 2/96 Analysis Method : EPA 8020A
Date Analysis Completed: 12/12/96 Extraction Method : EPA 6030A

Analyst : PAS

t_ _

BENZENE 0.5 NO Micro_rarrm/1_iterlppbl

TOLUENE 0.5 2.11 Microgrm/1.itec(p_, |

ETHYLBENZENE ,,, 0.5 14 ,Micro_rarm/Ut_(ppb)

XYLENES(TOTAL} 1.5 11 M|crol;Irarnl/L_tec(l_b)

I II I

,,._ :::::::::::::::::::::::::::::::::::::::::::::::::::::::_:::i::_.::: _i:::_:i:iii_: .:.:_ii`.<i.::_i._.._:`_..._'._`_+_:::_.''_?_.._!.'._'_``_''_`'_:'..`_'_c_`_`.._._._'_'_`_`._:_.:_:::_:i:_:i::.::_.'.:.'_!i:_::_:::_:_'.;_:_:;._ ::i:!-: :_::::_:_:_:_':i::::::::::::::::::::::::
III IIII IIIII I I I I I I II I •K

/COMPOUND PERCENTRECOVERY I ACCEPTANCE UMITSi

DIBROMOCHLOROMETHANE {DBCM) " I 39-153 /

Method Bank (M8) ,, ND

...... REMARKS:

ND = NOT OETECTEO IN THIS ANALYSIS OR LESS THAN REPORTING LIMIT.

' = UNABLE TO CALCULATE DUE TO MATRIX INTERFERENCE.

.... Jo_/Arlauskas, Laboratory Director
/

"Your Satisfaction Is Our Success"
BTEX.W/100296

CB ORGANICS



Navy Publ_ Works Cente¢

_'_ Environmental Chemistry Laboratory Code 910
Naval Air Station North Island Bldg M-9

Sen Diego, CA 92135
TEL (619) 545. 5431

.... FAX (619) 545 - 0793

CA ELAP CERT#1301

..... Activity: PWC CODE 980 Lab Number : 617945
Type of Sample: WASTEWATER Sample ID : B1 G2 - 01 - 10,6
Date SampJe Collected: 1Z/O6/96 Date of Repor_ : 12124196

Date Sample Received: 12112/96 Analysis Method : EPA 8020A
..... Date Analysis Completed: 12/12/96 Extraction Method : EPA 6030A

Analyst : PAS

BENZENE O.S 2.S Mi_rogrm/Liter(ppb, ),

TOLUENE 0.5 O.8 Micrc_rm/t.iter (ppbl

E'rHYLBENZENE 0.5 ......... NO M!c_',,ogrm/Lit er(ppb)

XYLENES(TOTAL} 1,5 NO Mi_'ogrm/1..Jte¢,,!ppb)

l_i;i;;i_;;ii;ii_il;i;i!!iii_;;!;iiiii!;i!!i;i_ii!i;iiii!!ii_i!ii!{iiit_;;i_ii!!_i_iii;tii;;i®i!!_i_i;!ili;_iii_;i_il_!!_;i!!iili__t_i ;__i!! iiiiii;i!;ii!;!iil._iiiiilii!iliili!ii_ii!i!;!!!i!iii!i!ilili!i!i_ii_ii!!i!iilli!ii;iii_:_iitii!iilfiilii!i_iiiiii_
I ............ ICOMPOUND PERCENT RECOVERY ACCEPTANCE LIMITS

.... |DIBROMOCHLOROMETHANE (DBCM) 98 I 39-153

_ethodBlank (MB) - NO

REMARKS:

NO = NOT DETECTED IN THIS ANALYSIS OR LESS THAN REPORTING LIMIT.

J

./
i /

1 /' "

Joe Arlauskas, Laboratory Director
t
i

/
/

,.... /'Your Satisfaction Is Our Success"

STEX.W/100296

CB ORGANICS



NAVY PUBLIC WORKS CENTER

ENVIRONMENTAL CHEMISTRY LABORATORY

NAVAL AIR STATION NORTH ISLAND BLDG M-9

SAN DIEGO, CA 92135

_ TEL (619) 545-8431

FAX (619) 545-0793

........ CA ELAPCERT#1301

Parameter: TPH

Type of Sample: SOIL Analysis Method: EPA8015-M

Date Analysis Completed: 12/20/96 Extraction Method: EPA 8015-M

Date Extracted: 12/13/96 Date of Report: 12/27/96

Analyst: AMH, AB Laboratory Reporting Limit: 10

Batch #: S - 6054 UNits: PARTS PER MILLION IPPM]

QA/QC DATA FOR TOTAL PETROLEUM HYDROCARBONS

Associated QA/QC for Lab Number (s): 617931, 617934, 617937 - 617940

:::_:$'::::_ " :_:i:i_: P._>:.'.:. _...'.._,<:

::i_i_@._;:,;:i_i_ _,.'._._._:_:._.... _ _::_

MSD 617818 200 423 211 • 75-125 0-20

MBS _ 200 243 121 ....

Method Blank (MB) = ND

REMARKS:
NO,, NOTDETECTEDINTHISANALYSISORLESSTHANREPORTINGUMIT.
RPO-, RELATIVEPERCENTDIFFERENCE
MS - MATRIX SPIKE
MSD,, MATRIXSPIKEDiRClCATE
MBS,, METHOOBLANKS,qKE
• ,, HIGHRECOVERYDUETOMATRIXINTERFERENCE.

AL "Y oat_VtOlt



t NAVY PUBLIC WORKS CENTER

" ENVIRONMENTAL CHEMISTRY LABORATORY _, _,

NAVAL AIR STATION NORTH ISLAND BLDG M4

8AN DIEGO, CA 92135

TEL (619) 645-8431

FAX (018) 646-0793

CA ELAP CERT#1301

Type of Siznple: SOIL Parmlleter: TOTAL PETROLEUM HYDROCARBONS

Date Analysis Completed: 12/20/96 Analysis I_klthod: EPA 8016-M

DaRe Extracted: 12/13/96 Extraction Method: EPA 801r_M

Andlywt: AMH0 AB Date of Report: 12124/16

Batch #: s - eo64 laborm_ory_ Limit: 10

Un_: PARTS PER MILLION (PPM)

QA/QA DATA FOR TOTAL PETROLEUM HYDROCAFBONS

Associated QA/OC for Lab Numb_ (el: 617927 - 017930

_-'_ "_ i-:_;.__,_
r ::_':'.__.:.:.:-_ :_-_-_" _-_'_*;*_¥_: __ _E._.'-'..*_:.:'::-tK_._E__:_._:!:_:_:':_:!:!:!_'..::_'_-_. :._"

MSO 617818 200 423 211 * 76-126 3 0-20

IMBS -- 200 i 243 121

Methed Blank (MB) ,, ND

R:

NO - NOT 0ETECTED IN THIS ANALY_I_ OR LESS THAN REPORTINQ Li_T.

HPD - RELATIVE PER(:ENTOIFFERENOE

M_ - MATRIX WE ,,

IVlSD - MATRIX 8PIKE 0UFLICATE

M68 _ M£THOO BL_NK SF_KE

• - Ilt(]H RECOVERY DUE TO MATRIX INTERFERENCe,

_:_.._.,__
/'I

.'You* _tiof_on le Our Suo_m"

//

_11'H/1011_



Navy Pub&= Works Center

Environmental Chemistry Laboratory Code 910
.... Naval Air Station North Island _ M-9

San Diego, CA 92135
TEL (619) 545 - 5431
FAX (619J 545 - 0793

CA ELAPCERT#1301

..........Activity: PWC CODE 980 Lab Number : 617944

.... Type of Sample: WASTEWATER Sample ID : IR 3 - 06 - W - 11.5
Date Sample Collected: 12/O4/96 Date of Report : 12/24/96

Date Sample Received: 12/12/96 Analysis Method : EPA 8020A
Date Analysis Completed: 12/12/98 Extraction Method : EPA S030A

.... Analyst : PAS

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.........................................

_.... BENZENE 0.5 NO Microgrorrm/Liter(ppb)

TOLUENE O.E l.I MicrogrmJt.iterlppbl

ETHYLBENZENE 0.5 14 M_cro_lraml/Ut erlppb)

..... XYLENES(TOTAL| 1.5 1_ Micrograms/Liter(ppb)

COMPOUND PERCENTRECOVERY ACCEPTANCE UMIT8 I
DIBROMOCHLOROMETHANE (DBCM) • 39-153 I

Method Bl_.'_k(MB) - NO

REMARKS:

ND ,, NOT DETECTED IN THIS ANALYSIS OR LESS THAN REPORTING LIMIT.

• = UNABLE TO CALCULATE DUE TO MATRIX INTERFERENCE.

.... Ji_/Adaueksa, Laboratory Director

"Your Satisfaction Is Our Success"
BTEX.W/100296

CB ORGANICS



Navy Puidle Works Centw
Environmental Chemistry Laboratory Code 910

Naval Air Station North leland BJd9M-9
San Diego. CA 92135

TEL (619) 545 - 8431
_ FAX (919| 545 - 0793

CA ELAP CERT#1301

.....Activity: PWC CODE 980 Lab Number : 617945

Type of Sample: WASTEWATER Sample ID : B1 G2 - O1 - 10,6
Date Sample Collected: 12/06196 Date of Report : 12/24/96
Date Sample Received: 12/12/96 Analysis Method : EPA 8020A
Date Analysis Completed: 12/12/96 Extraction Method : EPA 5030A

..... Analyst : PAS

:::::::::::::::::::::::::::::::::::;:;;:::;_:_::::::::: ::::. ::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::._._._._._$,.'_,'_.::'.':'_:i_-_:'_;i:'_:;::'_'"i:i::_;:"i:_::-'"_:_:_'"_:_;':"';'_::;_::::....... -.iii:..ii_._:._.:!ii :!:i_:_;i_._¢_1_._:i:i:_:i_..`.i:i_._i_:i_`_:i_!:_:i:i:_:_::`.P.:i:_:;.;._.:._:-._;_.;.:.;.;.;.:.:.:_,_:.:.:.:.;,.:.:.;.............................

':':"::::::::::::':::':':':::::;__':!_.:ii..::'i!i!i_i.:.:':'i!!!__!_::,: _:_':'J'_',.'.'._'.':_":___'_J_i_#_Ji!i_ii_.".:'-_:_';!:_'.':'_;4_.".:__i_'_.:__'_:_;'J_""___ii;_(j_:_:::j_:_j_;::`._i_._i_!:!:!:.:_:._:_:!:_:_:_:_:_:!:__._aa....................._..............._:':'_:..............................................................._ ........................._._.'.._._!:__ ....._'_i_ ........... .._i_._:;_ ......._"'":..............."_..... :_':':*:':':':':':':_"":':...............!!::!::_i_!_i_!_!!,.":i_!_i_iii_!_!__!!_i_!_..",,_'..!_!!i_i_i_:i!i_!i!__:_:_:_:!:_:_:.-*.::!:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::__"."_._'."-':_:_'_::'_'_'_'::_:

3ENZF.NE 0.5 2.9 Mim'ograms/Liter (pflb)

TOLUENE 0.5 0.8 IVHc_ograms/LJteclppb)

ETHYl.BENZENE 0.5 ND Mi_ograrns/L/ter(ppb)

XYLENES[TOTAl.) 1.5 ND Microgfm/t.iter(pl)b)

COMPOUND PERCENTRECOVERY ACCEPTANCEUMIT6 1
)IBROMOCHLOROMETHANE(DBCMI 98 39-153 J

MethodBank IMB)- ND

....... REMARKS:

ND - NOTDETECTEDINTHISANALYSISORLESSTHAN REPORTINGLIMIT.

/ l

_ Joe _tJ_l-uikaa, Laboratory Diro_r

/
.... 'Your Satisfaction Is Our Succeu"

BTEX.W/100296
CB ORGANICS



Navy Public Workm Center

.... Environmental Chemistry Laboratory Code 910
Naval Air Station North island Bldg M-9

San Diego, CA 92135
TEL (619) 545 - 8431

, FAX (619) 545 - 0793

CA ELAPCERT#1301

...... Activity: Lab Number : MB FOR 617922 - 617546

Type of Sample: WATER Sample ID : METHOD BLANK 12/12
Date Sample Collected: Date of Report : 12/24/96

Date Sample Received: Analysis Method : EPA 8020A
Date Analysis Completed: 12/12/96 Extraction Method : EPA 6030A

_ Analyst : PAS

TPH GAS 0,5 liD MilligrmlUter (ppm)

BENZENE 0.5 ND Miorograms/l.it er(ppb)

TOLUENE 0.5 ND Miorogrm/Literlppb)

ETHYLBENZENE, 0.5 ND Mi(xoqramsiUter (pflbl

XYLENES(TOTALI 1.5 ND Miorogrm/LJter(p¢_|

:::_::::::.,'.,m_!_.::_'_i.:.:_!i_._:_._!_:!:_ii.,'.!_::_:!_:,_:_::_:::..'._:':i_:!._:_:i:_:_:::.............................::'""'_..........._.........................:........................:_i;_._,,"_3_'.'_i:_i:i_':_i_)_i_,_>._l_!!_)_i!i)i...............::::::::::::::::::::::::............._.:::.:.:_."._::::.:.:.:._:_..........._::-_,.................:::::::::::::::::::::::::::::::::::::::::::::_R_.......... _ _@'_':,:"_'._............

COMPOUND I PERCENT RECOVERY ACCEPTANCE UMIT8 IDIBROMOCHLOROMETHANE(DBCM) 100 39.153 J

_lethodBlmnk(MBI - ND

REMARKS:

ND ,, NOT DETECTED iN THIS ANALYSIS OR LESSTHAN REPORTiNGLIMIT.

!

.....
I

.... J oe_Imueku, Laboratory Director
"Your Satisfaction Is Our Success"

BTEX.W/100296
_ . CB ORGANICS





Navy Pub&: Wod(= Cent_
Environmental Chemkm_/ Laboratory Code 910

Naval Air Station North Island Bldg M-9
San Diego, CA 92138

TEL (619) 546 - 8431
FAX (619) 546 - 0793

CA ELAPCERT#1301

....... .Activity: PWC CODE 960 Parameter: TPH
.... Type of Sample: SOIL Analysis Method: EPA 8016-M

Date Sample Collected: 12/10196 Extraction Method: EPA 8015-M
Date Sample Received: 12/1 2/96 Date of Report: 12/24196
Date Analysis Completed: 12/21196 Laboratory Reporting Limits: 10

Date Extracted: 12/12196 Unite: Milligrams/Kilogram (ppm)
Analyst: AMH, AB

TOTAL PETROLEUM HYDROCARBONS (TPH) - DIESEL#2

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

J_l 7"27 FF37" 1_'_ NO 140 "F [

1617930 TOW - 03 - 7 ND 790 * E ]

Method_ (MB) =,ND

REMARKS:

ND ,, NOTDETECTEDiN THISANALYSISORLESSTHAN REPORTINGLIMIT.

.... . • = DIESELRANGEORGANICSC8 TO C14 ANOMALOUSPEAKPATTERN

(NON-JETFUELANDNON.DIESEL#2)

E ,, ESTIMATED

! _ TRND.SI_O__
i /' ,t /_

, _ - ORGANICS

Joe Admires, laboratory Dlceeto¢

/
..... YourS_tnh_don Is Our _uc_"

..... CB



Navy Publ_ Works Center

Environmental Chemistry Laboratory Coda 910
_-_ Naval Air Station North Island Bldg M-9

San Diego, CA 92135
TEL (619l 645 - 8431

FAX (619) 545 - 0793

CA ELAPCERT#1301

......._Activity: PWC CODE 980 Lab Number : 617926

Type of Sample: WASTEWATER Sample ID : IR 3 - 11 - W - 11.5
Date Sample Collected: 12/06/96 Date of Report : 12.J24196
Date Sample Received: 12/12/98 Analysis Method : EPA 8020A

Date Analysis Completed: 12/12/98 Extraction Method : EPA 6030A

Analyst: PAS

TPH GAS 0.5 NO ee MiUigrarns/Lite¢(ppm)

BENZENE 0.5 NO Mic_oQrm/t_tec(ppbl

TOLUENE O.S 4.4 Micrograms/Liter(p_l

ETHYLBENZENE . . 0.5 7.7 MiccoQrm/L/ter(ppb)

XYLENES(TOTAL) 1.5 1.1) MicroQrams/_.iter(ppbl

IDIBROMOCHLOROMETHANE (DBCM)

PERCENT RECOVERY ACClg_ANCE UMIT$

39-163

_" _ _AethodBank (MO) - ND .-

REMARKS: TPH ,, TOTAL PETROLEUM HYDROCARBONS

_' ND ,, NOT DETECTED IN THIS ANALYSIS OR LESSTHAN REPORTINGLIMIT.

•, UNABLE TO CALCULATE OUE TO MATRIX INTERFERENCE

•" ,, GASOLINE RANGE ORGANICS PRESENT AT 5.3 PPM

I

.t

Joe Arla_kae, Laboratory Okector

"Your Satisfaction Is Our Succe_"

CB GB.W/100296
ORGANICS



Navy Public Works Cente¢

EnvironmentalChemistry LaboratoryCode910
Naval Air Station No_h Island Bldg M-9

San Diego, CA 92135
TEL (619) 545 - 8431

..... FAX (619) 545 - 0793

CA ELAPCERT#1301

-'Activity: PWC CODE 980 Lab Number : 617927
........ Type of Sample: SOIL Sample ID : FF37-16-6

Date Sample Collected: 12/10/96 Date of Report : 12/27/96

Date Sample Received: 12/12/96 Analysis Method : EPA S016M-GAS
Date Analysis Completed: 12/23/96 Extraction Method : EPA 5030A

_ Analyst : V'Z

:::::::::::::::::::::: .::: ::..< :_:::_:::: :,::::;::::_ ::::: .. _:::'_?._.<:_:_:::P-K'::_::_<:i$:_'.:_;_, :._:i:;;::::::::::::: : ::_:2..',_::.:_:.<_::.::.'_,:::, ::::::::::::::::::::::::::
...... ::............. _:::, .. _::>..:,:::::::........ ::................... _::::::_::_:::::_:: ::_:::............._.<._:::_::::.......................... ._ _::::_

I ,o I =" I I

CO._OUN. m¢_r _cov._, I _CCBT,C_U.ITS !
DIBROMOCHLOROMETHANE ,DBCM) "• I _-1_o I

M_tl'_d Bank (MB) - ND

......... REMARKS: TPH =, TOTAL PETROLEUM HYDROCARBONS

NO = NOT DETECTED IN THIS ANALYSIS OR LESS THAN REPORTINGLIMIT.

• - GASOLINE RANGE ORGANICS PRESENT|C_ TO C_) AT 850 MG/KG |PPM).

• • = SURROGATE OUTSIDE THE ACCEPTANCE LIMITS DUE TO MATRIX INTERFERENCE.

...... ' _o,A_,_,. Labo.,o_D_=t,f /'AMary Hevk=ek, Technical Opereti_s Msnagw'

___., "Your Satisfaction Is Our Success"
MV

GAS.S/1OO296
ORGANICS



Navy Publio Works Centt, r

Environmental Chemistry Laboratory Code 910
_::_ Naval Air Station North Island Bldg M-9

San Diego, CA 92135
TEL (619) 545 - 8431
FAX (619) 545 - 0793

CA ELAP CERT#! 301

.... Activity: PWC CODE 980 Lab Number : 617928
.... Type of Sample: SOIL Sample ID : B162-02-6

Date Sample Collected: 12/10/96 Date of Report : 12/27/96

Date Sample Received: 12/12/96 Analysis Method : EPA 8016M-GAS
Date Analysis Completed: 12/23/98 Extraction Method : EPA EO30A

-_ Analyst : VZ

...... I.,.o_ I ,o I -. i .,,,_r=._,,o=r._,o_,I

..........."::_:::"_i_:_:_:'::::_:'::_::_;._::_:_=_:_::_:_:_::_:::::_=_:::__:_i_:::_":_::__::_,_........,._,_ ........,_._........._._ ._...., ._._S.r_...............................:_i:..............:''_""_;_._i_/._...'..:_.i_.__i_i_.:_!__il_t_1_: .:_:,:,._:_.::_._::.........:_:_.:.:..,..:_:::::................................................;.;.T.,.;.;.;.;.;._;..,.;.;.T.._._._....T.;.........

COMPOUND PERCENTRECOVERY ACCEPTANCEUMITS

DIBROMOCHLOROMETHANE IDBCM) • • 30-180

Method Blank(MBI ,, ND

REMARKS: TPH = TOTAL PETROLEUM HYDROCARBONS

ND = NOT DETECTED IN THIS ANALYSIS OR LESSTHAN REPORTING LIMIT.

• :, GASOLINE RANGE ORGANICS PRESENT(C_ TO C_=)AT 300 MG/KG (PPM).

...... * _' = SURROGATE OUTSIDE THE ACCEPTANCE LIMITS DUE TO MATRIX INTERFERENCE,

...... ,=.. La=.=o_og._=_/_'
Mary Havlicek, TeGhnical Operatiohs Managt_r

"Your Satisfaction Is Our Success"

..... MV
GAS.SI100296
ORGANICS



Navy Public Works Center

Environmental Chemistry Laboratory Code 910
Naval Air Station North Island Bids M-9

San Diego, CA 92135

TEL |619) 545 - 8431

FAX (619) 545 - 0793

CA ELAPCERT#1301

....... "Activity: PWC CODE 980 Lab Number : 617929
_._ Type of Sample: SOIL Sample ID : B162-03-6

Date Sample Collected: 12/10196 Date of Report : 12/27196

Date Sample Received: 12/12_96 Analysis Method : EPA 8015M-GAS

Date Analysis Completed: 12/23/96 Extraction Method : EPA 5030A

.... Analyst : VZ

.................................. . ..... ....... ......... JJ.. ._Ul-. ....-.. ........ ....... ......, __...........,, . ..,,., . ...............,.,.............. .. ,.... ................. . .......................

....,.,.,.,.,.,,,,.,,.,.....,.i.,.,.,..._yr,yr.......,.,...v.,.....,.,,v,......,..v. _-...,.............. .................... ......................................................................................... ..........,,.....-...,.....v.,,..,,,,,,-..,,.v.v.....,.. -

IT, I ,o 1 =" I M'"i' I

PERCENTRECOVERY ACCEPTANCE LIMITS
I DIBROMOCHLOROMETHANE (OBCM) 164 30-180

MethodBIardc(MBI " ND

-_......." REMARKS: TPH ,, TOTAL PETROLEUM HYDROCARBONS

ND =, NOT DETECTED W TH_SANALYSIS OR LESS THAN REPORTWGLIMIT,

• I GASOLINE RANGE ORGANICS PRESENT(C_ TO C_2)AT 510 MG/KG IPPIM),

"Your SatisfactionIs Our Success"

.... MV
GAS.S/100290
ORGANICS



Navy Public Works Cente¢

Envbonmen1_l Ch_mlru_/ Laboratory Code 910
Naval Air Station North Island Bldg M-9

Sen Diego, CA 92135
TEL |619) 545 - 8431

.... FAX (619) 545 - 0793

CA ELAPCERT.1301

.......Activity: PWC CODE 980 Lab Number : 617930

_,_ Type of Sample: SOIL Sample ID : TOW-03-7

Date Sample Collected: 12/10/96 Date of Report : 12/27/96
Date Sample Received: 12/12/96 Analysis Method : EPA 8015M-GAS

Date Analysis Completed: 12/23/96 Extraction Method : EPA 5030A

Analyst : VZ

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::_`:.:_:_`_.:.`_:_:._!:_!::::`_<::::::::::_:::_:.::_._:_';';_i:!:;:_:_!!!_i_:_ii_!:_`ii!_ii':..:ii;!i_i._:!:_i::`_:_!_:_i:`:i;!_::_:_:_:_:::_:`.:i::_::::_:.._``:_:i_:

::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::: :_5_:_:_:_:::'5:.':::_._:_:_:N_.`U_+_:_._:._':¢_':::.._`;.:_.:.: "::"::,::"_N:l_f_:_;,:-*._'_:_':" ==========================:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

COMPOUND PERCENTRECOVERY ACCEPTANCELIMIT8 J
DIBROMOCHLOROMETHANE (08CMI 138 30-180 J

Method B_ank(M8) ,, ND

.... .:_,J REMARKS: TPH = TOTAL PETROLEUM HYDROCARBONS

ND = NOT DETECTED IN THIS ANALYSIS OR LESSTHAN REPORTING LIMIT.

* = GASOLINE RANGEORGANICS PRESENT ICs TO C_=)AT 1700 MG/KG (PPMI.

"Your Satisfaction is Our Succeea"
MV

GAS,SlI OO2g6
ORGANICS



Navy Public Works Canter
Environmental Chemistry Laboratory Code 910

..... Naval Air Station North Island Bklg M-9
San Diego, CA 92135

TEL (619) 545 - 5431

FAX (619) 545 - 0793
CA FLAPCERT#1301

.... Activity: PWC CODE 980 Lab Number : 617922
...... Type of Sample: WASTEWATER Sample ID : IR 3 - 06 - W - 6.5

Date Sample Collected: 12/O4/96 Date of Report : 12/26/96

Date Sample Received: 12/12/96 Analysis Method : EPA 8020A

Date Analysis Completed: 12/12/96 Extraction Method : EPA 6030A

.... Analyst : PAS

BENZENE O.B 36 C Micrograml/Lit er(ppb|

TOLUENE 0.5 5.9 Micrograrrm/1.iter(ppb)

IE'THYLBENZENE 0.5 47 C Micrograres/_,iter(ppb)
XYLENES(TOTAL) 1.5 42 E , Microt_Irame/Liteclppb)

, i ................................................ .....,. ................ ! . ij ..... i .....

I COMPOUND PERCENT RECOVERY ACCEPTANCE UMIT$
[OfBROMOCHLOROMETHANE (DBCM) • 39-153

Method Bank (MB| I ND

..... REMARKS:

ND ,= NOT DETECTED IN THIS ANALYSIS OR LESS THAN REPORTINGLIMIT.

I UNABLE TO CALCULATE DUE TO MATRIX INTERFERENCE.

_ C = COMPOUND CONFIRMED BY GC/MS.

E ==COMPOUND NOT CONFIRMED BY GC/MS.

=• = VALUES REPORTED FROM EPA 8020 ANALYSIS.

./

J¢_=' Arl_u ka , ry Director_ to

"Your Satisfaction is Our Success"

BTEX.W/100298

AL ORGANICS



Navy PubUo Works Center

..... Environmental Chemistry Laboratory Code 910
Navel Air Station North Island Bld9 M-9

Sen Diego, CA 92135
TEL (619) 545 - 8431

..... FAX (619) 545 - 0793

CA ELAPCERT#1301

..... Activity: PWC CODE 980 Lab Number : 617923

Type of Sample: WASTEWATER Sample ID : 81 62 - 01 - W - 6.5

Date Sample Collected: 12/06/96 Date of Report : 12/26/96
Date Sample Received: 12/12/96 Analysis Method : EPA 8020A
Date Analysis Completed: 12/12/96 Extraction Method : EPA 6030A

'_' Analyst : PAS

i

ii!i!ii!i!iiii!iiiii!!ii_i:i_!_:_!_:_!_:_:_:_:::!:_:::::_:_:_:_:_!_,_!!-..',.'_:',."!:i_i :_i:_i! i_.__iiii:..:i_iiil_!_i_;_;:i!:_!i:i:i:i:i:_:_:_::!_i_._i!!ii!iiii__i!!i_i_i_

!!_!i!:::,i!i!!::::ii!::!_!!:,i:,i!_!_!i_::!_!!i!_!!!!!!!!!_::i_i!i!_!i_!!:;!_!_i!i_!!i_!!::_!!!!!_!i!_!!!i::_!_!i!!!_!!_i_!_i!_...............................................

1BENZENE 0.5 ND Miorogran_/lit erlppb)

TOLUENE 0.5 13 E Microgram_/L_t_(ppb)

ETHYLBENZENE 0.5 ND Miorogra_rm/klter(ppb)

XYLENES(TOTAL) 1.5 34 E Miorograml/l_iter(ppb)

!

I COMPOUND
_DIBROMOCHLOROMETHANE (DECMI • _ 39.153

Method Bank (MB) - ND

......... REMARKS: _.

ND = NOT DETECTED IN THIS ANALYSIS OR LESSTHAN REPORTINGLIMIT.

" =, UNABLE TO CALCULATE DUE TO MATRIX INTERFERENCE.

E = COMPOUND NOT CONFIRMED BY GC/MS.

"* ,= VALUES REPORTED FROM EPA 8020 ANALYSIS.

_:_ Jo_ Arkiuekae, Laboratory Dire==
/

"Your Satisfaction Is Our Success"

BTEX.Wl100298
AL ORGANICS



Navy Public Works Center

Environmental Chemistry Laboratory Code 910
Navel Air Station North Island Bkig M-9

San Diego. CA 92135
TEL (619) 545 - 5431

FAX [619) 545 - 0793
CA FLAP CERT#1301

......_,-_ctivity: PWC CODE 980 Lob Number : 617924

..... Type of Sample: WASTEVVATER Sample ID : IR 13 - 06 - W - 6.5
Date Sample Collected: 12/O5/96 Date of Report : 12/24/96

Date Sample Received: 12/12/96 Analysis Method : EPA 8020A

Date Analysis Completed: 12/12/96 Extraction Method : EPA 5030A

..... Analyst : PAS

x _ :._::N__':':':":_:::_::_,,::,,.:.:.;__.:,:,:.:.:.:..,....,.. ::_:_:!:!:!::',_::::::!:_:!_::':!§!.__.,-_ _.,,-=.:::_:!:!.:_::.::::_::::!_,<..<,:_:..............._,................................................:......,:........:,:.:.:

IENZENE 0.5 NO , Micrograrn_/1.it_(ppb}

TOLUENE 0.5 NO Mi_'og rernl/Lit ec(pp4b)

ETHYLBENZENE 0.5 ND Mioro_ran_/Liter(ppb|

__ XYLENES(TOTAL) 1.5 NO MJctograml/I.Jtec(ppb)

/DIBROMOCHLOROMEI"HANE IDBCM| 116 I 39-153 I

Method Bank (MS) - ND

.... REMARKS:

ND m NOT DETECTED INTHIS ANALYSIS OR LESS THAN REPORTING LIMIT.

..... Joq_ Alrllausluls. laboratory Director
/

/

,/

=Your Satisfaction Is Our Success =
BTEX.W/100286

CS ORGANICS



Navy Public Works Center

Environmental Chemistry Laboratory Code 910
Naval Air Station North Island Bldg M-9

Sen Diego, CA 92135
TEL (619) 545 - 8431

_ _ FAX (619) 545 - 0793

CA ELAPCERT#1301

" _-'ActiviW: PWC CODE 980 Lab Number : 617925

..... Type of Sample: WASTEWATER Sample ID : IR 3 - 12 - W - 12.5

Date Sample Collected: 12/06/96 Date of Report : 12/26196
Date Sample Received: 12/12/96 Analysis Method : EPA 8020A

Date Analysis Completed: 12/12/96 Extraction Method : EPA 5030A

_ Analyst : PAS

BENZENE 10 1,300 C D Micrograrns/t.itec(ppbi

_TOLUENE 10 36 D Miccograrns/Uter(ppb)

ETHYl.BENZENE 10 1,SO0 OD Microgran_/L_ter|ppb)

XYLENES(TOTAL) 30 4,200 C D Micrograrns/l_iter(ppbl

I II ...

...................... ".................................................................................................................................._"T'i'i';']:I

I COMPOUND I PERCLCNTRECOVERY ACCEPTANCE UMITSIDIBROMOCHLOROMETHANE IDBCM) • 39-153 |

Method Blink (MBI - ND

...... .... REMARKS:

ND ,, NOT DETECTED IN THIS ANALYSIS OR LESSTHAN REPORTINGLIMIT.

•, UNABLE TO CALCULATE DUE TO MATRIX INTERFERENCE.

_ C = COMPOUND CONFIRMED BY GC/MS,

D ,, DILUTED 20 FOLD.

"" = VALUES REPORTEDFROM EPA 8020 ANALYSIS.

/

....
t

/

"Ye/ur Satisfaction Is Our Success"

BTEX.W/100296
AL ORGANICS
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Navy Public Works Center

..... Environmental Chemistry Laboratory Code 910

Naval Air Station North Island Bldg M-9

San Diego, CA 92135

TEL (619) 545 - 8431

FAX (619) 545 - 0793

CA ELAP CERT#1301

_ Activity: PWC CODE 980 Parameter: TPH

Type of Sample: SOIL Analysis Method: EPA 8015-M

Date Sample Collected: 12/08/96 Extraction Method: EPA 8015-M

..... Date Sample Received: 12/12/96 Date of Report: 12/27/96

Date Analysis Completed: 12/22/96 Laboratory Reporting Limits: 10

Date Extracted: 12/12/96 Units: Milligrams/Kilogram (ppm)

.... Analyst: AMH, AB

TOTAL PETROLEUM HYDROCARBONS (TPH) - DIESEL #2

_:_;_:_:F.:_>'_$_::.:;:_.:.:_.:!:_:.:._.,.._:::::_:::$:;:::_'_:_:_.::_;:':<.... > .'_::,_._._:.'.:".'::$F_':_-.'':<':',_:':':':''

617931 IR 3 - 16 - 3.4 ND
_817934 IR 3 - 19 - 2 ND

617937 FF37 - 06 - 10.2 ND

617938 FF37 - 08 - 8.7 ND

617939 FF37 - 07 - 6 ND

..... 617940 FF37 - 09 - 7.2 "E

Method Blank (MB) - ND

..... REMARKS: ND - NOT DETECTED IN THIS ANALYSIS OR LESS THAN REPORTING LIMIT.

• ,, DIESEL RANGE ORGANICS C8 TO C14 ANOMALOUS PEAK PATTERN

(NON-JET FUEL AND NON-DIESEL #2 DETECTED AT 100 PPM}

E - ESTIMATED

_ Arlauskas, Laboratory Director

"Your Satisfaction Is Our Sussus"
TPHD. SI 101196

AL ORGANICS



Navy Public Works Center

.... Environmental Chemistry Laboratory Code 910
Naval Air Station North Island BId9 M-9

San Diego, CA 92135
TEL (619) 545 - 8431

FAX (619} 545 - 0793
CA ELAPCERT#1301

"_JActivity: PWC CODE 980 Lab Number : 617932

--_ Type of Sample: SOIL Sample ID : IR3-21-7.5

Date Sample Collected: 12/08/96 Date of Report : 12/27/96

Date Sample Received: 12/12/96 Analysis Method : EPA 8015M-GAS
Date Analysis Completed: 12/20/96 Extraction Method : EPA 5030A

.... Analyst : VZ, PAS

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::_:::: :::_:::;_!:i_:,_::::_.'.:,'.:._'.'.'.',',,'.'.::'.<_:';j,_:::!::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: " :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :_:!:_:_:_:_:_:_:_:_:_:i:'.':!:!:_:_:i:_:i:iIiliiii_!ilii_]_!ili_iii]i_!iiiii/i_ii_/!li!ii!i]__ii_iii!!iiliilitt!!iil/i_!ifli!itflii!_!iil!!i!!iiiii!!!iiiiliilliiiIi_iiiiiiiiiiiii

I

.... I_ii_i_i_i_/;i__ii:_;_i_i!,_i_-,,'_ii_ii_l!ll_i!iti_liiit_iii_iiiiiii'..-;:_i_l_ili_i!_({i_i_i!ii_illii___ _'.'_i'.:_._Yiiiifi_iliiii_i_{'_i_!_'.:_i_{_i_'..;i_,'_ __i!!_:_:_:;:_:_:_:_:_:_:_:_:_:_:_:_%:_:_:_:_;_;_;_;_;_;_;_;_*_*_;_?_;_;_;_;_;_;_?_._;_;_;_%_%_T_T_`_......... "" -r "iT ................ r i'1' i" ' i "1i'1"1"• ' "1"1"1"1....................................................................................

j °o.,,o,,,,,, I ,.,,_,.°ov.,,.,I .°_.,,_u,,.r.I
I DIBROMOCHLOROMETHANE (OBCM} I 92 I 30-180 I

MethodBlank (MB| -- ND

REMARKS: TPH ,, TOTAL PETROLEUMHYDROCARBONS

ND = NOT DETECTED IN Tills N_IALYSIS OR LESS THAN REPORTINGLIMIT.

Joe Ad_usl_e, IJborato_Oee_ (J _
Mary Havleek, Technical Opeladone Manager

"Your Satisfaction Is Our Success"

MV
GAS.SI100296
ORGANICS



Navy Publlo Works Center

Environmental Chemistry Laboratory Code 910

Naval Air Station North Island Bldg M-9
San Diego, CA 92135

TEL {619) 545 - 8431

FAX {619} 545 - 0793

CA ELAPCERT#1301

.... JActivity: PWC CODE 980 Lab Number : 617933

_ Type of Sample: SOIL Sample ID : IR3-17-7.6
Date Sample Collected: 12/08/96 Date of Report : 12/27/96

Date Sample Received: 12/12196 Analysis Method : EPA 8015M-GAS
Date Analysis Completed: 12120196 Extraction Method : EPA 5030A

.... Analyst : VZ, PAS

..... I_ _.s I ,0 I = I "".,-_".r--,._, I

I COMPOUND ...RECOVERY I ACCEPTANCE UMIT$
_DIBROMOCHLOROMETHANE (DBCM) 93 I 30-180

Method Blank(MB| - ND

REMARKS: TPH = TOTAL PETROLEUM HYDROCARBONS

ND = NOT DETECTED IN THIS ANALYSIS OR LESS THAN REPORTINGLIMIT.

Mary Havllcek, Technical OperationlYMar_age_ /

"Your Satisfaction Is Our Success"

MV
GAS.S/100296
ORGANICS



Navy Public Works Center

Environmental Chemistry Laboratory Code 910
Naval Air Station North Island Bldg M-9

San Diego, CA 92135
TEL (619) 545 - 8431

, FAX (619) 545 - 0793
CA F.LAPCERT#13OI

.....JActivity: PWC CODE 960 Lab Number : 617934

.... Type of Sample: SOIL Sample ID : IR3-19-2
Date Sample Collected: 12/08196 Date of Report : 12127/96

Date Sample Received: 12/12/96 Analysis Method : EPA 8015M-GAS

Date Analysis Completed: 12/20/96 Extraction Method : EPA EO30A

'-" Analyst : V-Z, PAS

m'?;';'i?;';';'n'_','h+i','n','r_-'. '.".'.'.'.'-'.'.'.'.','.'-'.'-'.'.','.'.'.'.'.','.'.','--""""-'"'"'"_'_'_' """"_"''"_"'""""""''"-"--'""""''_" ""-""""_'"'""_ "'"'"'-'""''''-"" "" "-'---'-''"'"-"""........_...<....._._......._................._........_._.._...:_:...._...._...:.:..T

I COMPOUND PERCENTRECOVERY ACCEPTANCEUMITS
IDIBROMOCHLOROME'n-IANE|DBCM) 63 30-180

Method Bank (ME) - ND

: _-- REMARKS: TPH =: TOTAL PETROLEUM HYDROCARBONS

ND ,- NOT DETECTED IN THIS ANALYSIS OR LESS THAN REPORTINGLIMIT.

Mar/Havik:ek, Technical Operations Mdna_

"Your Satisfaction Is Our Success"
..... MV

GAS.S/100296
ORGANICS



Navy Public Works CentK

...... Environmental ChemlaUy Laboratory Code 910

Naval Air Station North Island Bldg M-9
San Diego, CA 92135

TEL (819) 545 - 8431
.... FAX (619) 545 - 0793

CA ELAP CERT#1301

........ Activity: PWC CODE 980 Lab Number : 617935

_._ Type of Sample: SOIL Sample ID : IR3-11-6.6
Date Sample Collected: 12/08198 Date of Report : 12/27/96

Date Sample Received: 12/12/96 Analysis Method : EPA 8016M-GAS
Date Analysis Completed: 12/20/96 Extraction Method : EPA 603OA

Analyst : VZ, PAS

_!_i_i_i_!_i_i_!!i_i_i_i_i!i_:._.....................i_i!_i_':.:._i_i_i_:.':._i_]!i_i_i_i_"._':.'._'_............._ .......!_i_i_ !i_.."!!_i_:' .............:''_._."i_i_i_i_:.::__i.:.:"i_i_i_!i_!!i_i_i_!_................._!i_i_i_ziii_i_;i_i_!
:::::::::::::::::::::::::::::::::::.... ::::::::::::::::::::::::::::::::::::¢-::_:.':_::_$:._:'$_:..::i:i::_:_._:.'.'<_._._::::::::_:::::::::::::::::::::::::::::===================================j:::::::::::::::::::::::::::::::::::::::=======================================It _!!_!_!!_!_!_:!__!!;_!!!!_!_._!!_!_t_.`_._!_!_ .....................__ _:__i_!_i_:_!_i__!!:_!;i_:_.:__!i_!_!._ _#_!_!!!!!!!_i__:_:!_!!!!:__i__i:!i!_!!i!_!_!'__...:__ !_!_:._i!i_i_i_!!!!i_i!i!_.!_!-:i-"i-"!_i_!'i__!_i!!!!'!_!_!!!_!_!!!!!_!_!__!_!_i_!_:'|

I CO,MPOUND PERCENTRECOVERY ACCEPTANCE UMIT8DIBROMOCHLOROMETHANE (DBCM| * * 30-180

Method Blank (MB| ,, NO

..... _ REMARKS: TPH = TOTAL PETROLEUM HYDROCARI_NS

ND ,= NOT DETECTED IN THIS ANALYSIS OR LESS THAN REPORTINGLIMIT.

• = GASOLINE RANGE ORGANICS PRESENT(Cs TO C_=)AT 316 MG/KG (PPM).

_ -_ •" = SURROGATE OUTSIDE ACCEPTANCE LIMIT_ DUE TO MATRIX INTERFERENCE.

"Your Satisfaction Is Our Success"
_°_ MV

GAS.SI100298
ORGANICS



Navy PubUc Works Center

_-_, Environmental Chemistry Laboratory Code 910
Naval Air Station North Island Bidg M-9

San Diego, CA 92135
TEL (619l 545 - 8431

..... FAX (619) 545 - 0793

CA ELAPCERT#130t

........Activity: PWC CODE 980 Lab Number : 617936
Type of Sample: SOIL Sample ID : IR3-10-10.5

Date Sample Collected: 12/08/96 Date of Report : 12/27/96
Date Sample Received: 12/12/96 Analysis Method : EPA 8015M-GAS

Date Analysis Completed: 12/20/96 Extraction Method : EPA 5030A

Analyst : VZ, PAS

CO.POUNO I mcerrcovB ccBrrANcsuMrrs
DIBROMOCHLOROMETHANE |DBCM) I 88 30-I80

MethodBlank(MB|,,,ND

REMARKS: TPH ,, TOTAL PETROLEUM HYDROCARBONS

NO = NOT DETECTED IN THIS ANALYSIS OR LESS THAN REPORTINGLIMIT.

"Your Satisfaction Is Our Success"
MV

GAS.S/I00296
ORGANICS



Navy Public Works Canter

Environmental Chemistry Laboratory Code910

Naval Air Station North Island Bldg M-9
San Diego, CA 92135

TEL (619) 545 - 5431

_ FAX (819) 545 - 0793
CA ELAPCERT#1301

....... Activity: PWC CODE 980 Lab Number : 617940

_,J Type of Sample: SOIL Sample ID : FF37-09-7.2
Date Sample Collected: 1210S/96 Date of Report : 12127/96

Date Sample Received: 12/12/96 Analysis Method : EPA 8015M-GAS

Date Analysis Completed: 12/24/96 Extraction Method : EPA 6030A

...... Analyst : VZ

Ii iii i _i !iiiiiiiiili!i!i!iii_i_':ii!:i:!:!:i:i:i:i:!;!:i;i:i:i:!:!:i;i:!:!:_!!.....ii_!:::"iiiiiii_i_iiiiii_ii_ii/ii_._..................:::::::::::::::::::::::::::::.._:_:.....:: ::.:....._'i_i!_ili_iiii_i!ii_i_i_i__i i_i_ ii i ;:li_ii!!!...............ii _i__:_. •• _.-:.."""_'..'.-'..i_ili !iiiii_ili!ili_i_::i!!:::i'<::::::::::i:i:i:i;=!:!:::!:!:!:i:i:!:!ii__i_i!_ili_ii_i_i!i_i_ _.__ii_il_i iiii_i __l ii_ii Wi_il i il!:::::::::::::::::::::: .,...,..:: ,..._:,___ _.:_¥. ::.$:..... ,::_.._!_::_:_:,....._ ::::;i__'_i_ il _i_i___i _:::_.:: _._.>.:__:$::_:::.__'_iiii_i :::::::::::::::::::::::::::::::iii_:_._.::::_:_:_:_:_:.:_:_:_:_]_i_:_;:iii_ii_ii`ii_`i`i_i_:_ii_i!i!ii._._.``i_i_i`_i_!!!!_IIiiiii....... ._...........i i _ _il _"_ii_.:_._._:_:_:_::_:::::::::_._:_:_::_:::_:+_:_:::::::::_f.f.f_f_:::::::_$_::_::i_.::..:.:.::::::::::::::::::::::::::::::iil_i !i_J _ i i i i i/iii i ii iii i i i i ::i..............i:!:::i!ii ;:!!! i i !il i i__i _i_i_iiiii_ii::ii:::.::::: .:_::

..... J'n=HGAS I 10 J NO" I M,li=ram,/Kilo_ram(_m) J

I COMPOUND PERCENT RECOVERY ACCEPTANCE UMIT8
DIBROMOCHLOROMETHANE (DBCM) 164 30-180

Method Blank (MBI - ND

........ REMARKS: TPH = TOTAL PETROLEUM HYDROCARBONS

ND ,, NOT DETECTED IN THIS ANALYSIS OR LESSTHAN REPORTING LIMIT.

• ,, GASOLINE RANGE ORGANICS PRESENT(C$TO C1=)AT 390 MG/KG (PPM).

.... ,o, I;
"Your Satisfaction Is Our Success"

MV
GAS.SI100296
ORGANICS
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_ ,:3

Quantitation Report

_ Data File : C:\HPCHEM\5\DATA\I2-18-96\F74.D Vial: 74
Acq On : 21 Dec 96 08:07 PM Operator: ALEX

.... Sample : 617940 Inst : GC TPH
.... Misc : BATCH #S-6054 Multiplr: 1.00

Quant Time: Dec 22 15:25 1996

Method : C:\HPCHEM\5\METHODS\TPHFN2.M
.... Title .

Last Update : Fri Nov 22 09:49:27 1996
Response via : Multiple Level Calibration

Volume Inj. :
Signal Phase :

.... Signal Info :

Abundance TIC: F74.D

130000

120000

110000

10000o

90OO0

80OOO

70000

60000

500O0

4000O

30OOO

20000

dg
-- _ ' ' I ' ' ' ' i ' ' ' ' i ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' ' i ' ' ' ' I ' ' ' ' I

Pime-->o 09 5.00 i0.00 15.00 20.00 25.00 30.00 35.00 40.00

F74.D TPHEN2.I: Sun Dec 22 15:26:29 1996 RPTI Page 2



Quantitation Report

..... Data File : C:\HPCHEM\5\DATA\I2-18-96\F73.D Vial: 73

Acq On : 21 Dec 96 07:11 PM Operator: ALEX

.......Sample : 617939 Inst : GC TPH

.... Misc : BATCH #S-6054 Multiplr: 1.00
Quant Time: Dec 22 15:22 1996

Method : C:\HPCHEM\5\METHODS\TPHFN2.M
..... Title

Last Update : Fri Nov 22 09:49:27 1996

Response via : Multiple Level Calibration

Volume Inj. :

Signal Phase :

_,_ Signal Info :

_bundance TIC: F73.D

35000

30000

25000

20000

150O0

1S

i0000

5000

0

' ' ' ' I .... i ' ' ' ' i ' ' ' ' i ' ' ' ' I ' ' ' ' i ' ' ' ' i ' ' ' ' I ' ' ' ' I

'ime-->0.00 5.00 I0.00 15.00 20.00 25.00 30.00 35.00 40.00

F73.D TPHFN2.M Sun Dec 22 15:23:26 1996 RPTI Page 2



Quantitation Report

...... Data File : C:\HPCHEM\5\DATA\I2-18-96\F72.D Vial: 72
Acq On : 21 Dec 96 06:14 PM Operator: ALEX

........Sample : 617938 Inst : GC TPH
..... Misc : BATCH #S-6054 Multiplr: 1.00

Quant Time: Dec 22 15:20 1996

Method : C:\HPCHEM\5\METHODS\TPHFN2.M
.... Title

Last Update : Fri Nov 22 09:49:27 1996
Response via : Multiple Level Calibration

Volume Inj. :
Signal Phase :

.... Signal Info :

Kbu_e TIC: F72.D

34000

32000

30000

..... 28000

26000

24000

22000

20000

18000

16000

IS
14000

12000

10000

8OOO

6OOO

4OOO 2S

2000

0

.... I ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' ' i ' ' ' ' I .... I .... I ' ' ' ' l
ime-->0 00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

F72.D TPHFN2.M Sun Dec 22 15:21:03 1996 RPTI Page 2



Quantitation Report

....... Data File : C:\HPCHEM\5\DATA\12-18-96\F71.D Vial: 71
Acq On : 21 Dec 96 05:18 PM Operator: ALEX

..... Sample : 617937 Inst : GC TPH

....... Misc : BATCH #S-6054 Multiplr: 1.00
Quant Time: Dec 22 15:17 1996

Method : C:\HPCHEM\5\METHODS\TPHFN2.M
..... Title

Last Update : Fri Nov 22 09:49:27 1996
Response via : Multiple Level Calibration

Volume Inj. :
Signal Phase :
Signal Info :

_bundance TIC: F71.D

35000

30000

25000

20000

15000 iS

I0000

50O0

2S

0

' ' ' ' I ' ' ' ' i .... I .... I ' ' ' ' I ' ' ' ' I .... l .... I ' ' ' ' I
'ime-->0 00 5. O0 i0.00 15.00 20.00 25.00 30.00 35.00 40.00

F71.D TPHFN2.M Sun Dec 22 15:18:11 1996 RPTI Page 2



Quantitation Report

Data File : C:\HPCHEM\5\DATA\I2-18-96\F70.D Vial: 70
Acq On : 21 Dec 96 04:22 PM Operator: ALEX

.......Sample : 617934 Inst : GC TPH

_ Misc : BATCH #S-6054 Multiplr: 1.00
. Quant Time: Dec 22 15:13 1996

..... Method : C:\HPCHEM\5\METHODS\TPHFN2.M
Title

Last Update : Fri Nov 22 09:49:27 1996
Response via : Multiple Level Calibration

Volume Inj. :
Signal Phase :

..... Signal Info :

Abundance TIC: F70.D

350OO
%.

30000

l....

25000

20000

15000 IS

I0000

5000

, , , , I , , , , I , , , ' I ' ' ' ' I ' ' ' ' i" ' ' ' I ' ' ' ' I ' ' ' ' i ' ' ' ' I

_ime-->0 00 5.00 I0.00 15.00 20.00 25.00 30.00 35.00 40.00

F70.D TPHFN2.M Sun Dec 22 15:14:25 1996 RPTI Page 2



Quantitation Report

...... Data File : C:\HPCHEM\5\DATA\I2-18-96\F69.D Vial: 69

Acq On : 21 Dec 96 03:25 PM Operator: ALEX
.... Sample : 617931 Inst : GC TPH

..... Misc : BATCH #S-6054 Multiplr: 1.00
Quant Time: Dec 22 15:10 1996

Method : C:\HPCHEM\5\METHODS\TPHFN2.M
.... Title

Last Update : Fri Nov 22 09:49:27 1996

Response via : Multiple Level Calibration

Volume Inj. :

Signal Phase :

........ Signal Info :

Abundance TIC: F69.D

35000

30000

25000

20000

15000 IS

i0000

5000

2S

0

r , , , I ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' ' i ' ' ' ' I ' ' ' ' I

Time-->O 00 5.00 i0.00 15.00 20.00 25.00 30.00 35.00 40.00

F69.D TPHFN2.M Mon Dec 23 12: 19:52 1996 RPTI Page 2



Quantitation Report

.... Data File : C:\HPCHEM\5\DATA\I2-18-96\F68.D Vial: 68
Acq On : 21 Dec 96 02:28 PM Operator: ALEX

...... Sample : 617930 Inst : GC TPH
...... Misc : BATCH #S-6054 Multiplr: 1.00

Quant Time: Dec 22 15:00 1996

Method : C:\HPCHEM\5\METHODS\TPHFN2.M
....... Title

Last Update : Fri Nov 22 09:49:27 1996
Response via : Multiple Level Calibration

Volume Inj. :
Signal Phase :

.... Signal Info :

Abundance TIC: F68.D

.... 300000

280000

260000

..... 240000

220000

200000

180000

..... 160000

140000

120000

i00000

80000

60000

40000 ]_20000
0

.... j , ,' , , I ' ' ' "' t .... I .... I ' ' ' ' I .... I .... I .... I
_ime-->0 00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

F68.D TPHFN2.M Mon Dec 23 12:17:32 1996 RPTI Page 2



Quantitation Report

....... Data File : C:\HPCHEM\5\DATA\I2-18-96\F67.D Vial: 67
Acq On : 21 Dec 96 10:42 AM Operator: ALEX
Sample : 617927 Inst : GC TPH

......Misc : BATCH #S-6054 Multiplr: 1 00
Quant Time: Dec 22 15:01 1996

Method : C:\HPCHEM\5\METHODS\TPHFN2.M
..... Title

Last Update : Fri Nov 22 09:49:27 1996
Response via : Multiple Level Calibration

Volume Inj. :
Signal Phase :
Signal Info :

Abundance TIC: F67.D

70000

65000

60000

.... 55000

50000

45000

40000

35000

30000

25000
20000

15000 S

i0000

4H
5000

0

' ' ' ' I ' ' ' ' i ' ' ' * i ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' ' I .... I .... l

T!me-->O 00 5.00 I0.00 15.00 20.00 25.00 30.00 35.00 40.00

F67.D TPHFN2.M Mon Dec 23 12:10:08 1996 RPTI Page 2



Quantitation Report

..... Data File : C:\HPCHEM\5\DATA\I2-18-96\F66.D Vial: 66
Acq On : 21 Dec 96 09:46 AM Operator: ALEX

...........• Sample : 617917 Inst : GC TPH
.... Misc : BATCH #S-6054 Multiplr: 1.00

Quant Time: Dec 22 14:50 1996

.... Method : C:\HPCHEM\5\METHODS\TPHFN2.M
Title
Last Update : Fri Nov 22 09:49:27 1996
Response via : Multiple Level Calibration

Volume Inj. :
Signal Phase :

.... Signal Info :

_bundance TIC: F66.D
36000

34000

.... 32000

30000

28000

26000

24000

...... 22000

20000

18000

16000

14000 /@_IS

12000

i0000

8000

6000

4000

2000

.... I .... [ .... l'"''g'b''E .... I .... I .... i .... i
_ime-->0 00 5.00 I0.00 15.00 20.00 25.00 30.00 35.00 40.00
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Quantitation Report

_'_ c ] _ : c:\:{ c:{E:[\5\DATA\I2-18-96\F65.D Vial: 65

; _ t : 21 Dec 96 08:50 AM Operator: ALEX
$_ : 6179!6 Inst : GC TPH

....... [. _ : EATCH #S-6054 Multiplr: 1.00
: -_: Dec 22 14:46 1996

b:-' : C:\HPCHEM\5\METHODSkTPHFN2.M
q

i ....:e : Fri Nov 22 09:49:27 1996

F _: s_ via : Multiple Level Calibration

V -_ l'j. :
L ase :

...... E : l.'fo :

Ab_ : TIC: F65.D

2S

' ' I ' -- _ i'''' I''' ' I .... i ' ' ' ' I ' ' ' ' I '''' I ' ' ' ' ]

Tim 5.00 I0.00 15.00 20.00 25.00 30.00 35.00 40.00

F65.D :I _un Dec 22 14:47:35 1996 RPTI Page 2



Quantitation Report

...... _ _.: C:\H2CHE_\5\DATA\I2-18-96\F64.D Vial: 64

A : 21 Dec 96 07:55 AM Operator: ALEX
s : 617915 Inst : GC TPH

..... _' : BATC:4 #S-6054 Multiplr: 1.00
_ '--2: Dec 22 14:43 1996

Met d : C: \HPCHEM\5\METHODS\TPHFN2.M

_"- -_ : Fri Nov 22 09:49:27 1996

F-:_ " "ia : Multiple Level Calibration

%'-

• _ :

Ab_ TIC: F64.D

.... !00, _0
I

30_ '0 -

1S

I

0

"''1 .... i .... I .... I .... I''''1 .... I .... I .... I
Ti_-- 5.00 I0.00 15.00 20.00 25.00 30.00 35.00 40.00

F64.D Cun Dec 22 14:44:25 1996 RPTI Page 2
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